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INVITATION TO MAKE A SUBMISSION 

Invitation 

The Environmental Protection Authority invites people to make a submission on this 
proposal. 

The North West Shelf VentUre (NWSV) proposes to approximately double its current 
capacity to produce [NC at the Onshore Gas Plant on the Burrup Peninsula, Western 
Australia. Woodside's [NC expansion involves construction and operation of two 
additional [NG processing equipment (trains four and five) and supporting 
infrastructure, alongside the existing three [NC trains. 

In accordance with the WA Environment Protection Act 1986 and the 
Commonwealth Environmental Protection (Impact of Proposals) Act 1976 a Public 
Environmental Review/Report (PER) has been prepared which describes this proposal 
and its likely effects on the environment. The PER is available for four (4) weeks from 
2" November 1998, closing on 30" November 1998. 

Comments from government agencies and from the public will help the Western 
Australian Environmental Protection Authority (EPA(WA)) and Environment Australia 
(EA) to prepare an assessment report in which recommendations to government will 
be made. 

Why write a submission? 

A submission is a way to provide information, express your opinion and put forward 
your suggested course of action - including any alternative approach. It is useful if 
you indicate any suggestions you have to improve the proposal. 

All submissions received by the EPA or EA will be acknowledged. Submissions will 
be treated as public documents unless provided and received in confidence subject to 
the requirements of the Freedom of In formation Act, and may be quoted in part or in 
full in the EPA's or EA's report. 

Why not join a group? 

If you prefer not to write your own comments, it may be worthwhile joining with a 
group interested in making a submission on similar issues. Joint submissions may 
help to reduce the workload for an individual or group, as well as increase the pool of 
ideas and information. If you form a small group (up to 10 people) please indicate the 
names of all participants. If your group is larger, please indicate how many people 
your submission represents. 

Developing a submission 

You may agree or disagree with, or comment on, the general issues discussed in the 
PER or the specific proposals. It helps if you give reasons for your conclusions, 
supported by relevant data. You may make an important contribution by suggesting 
ways to make the proposal more environmentally acceptable. 
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When making comments on specific elements of the PER: 

Clearly state your point of view; 

Indicate the source of your information or argument if this is applicable; and 

Suggest recommendations, safeguards or alternatives. 

Points to keep in mind 

By keeping the following points in mind, you will make it easier for your submission 
to be analysed: 

Attempt to list points so that the issues raised are clear; 

Refer each point to the appropriate section, chapter or recommendation in the 
PER; 

If you discuss different sections of the PER, keep them distinct and separate, so 
there is no confusion as to which section you are considering; and 

Attach any factual information you may wish to provide and give details of the 
source. Make sure your information is accurate. 

Remember to include: 

Your name; 

Address; 

Date; and 

Whether you want your submission to be confidential. 

The closing date for submissions is the 30th  November 1998.   

Submissions should be addressed to: 

The Environmental Protection Authority 

Westralia Square 

141 St Georges Terrace 

PERTH WA 6000 

Attention: 	Mr Keith Collins 
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ENVIRONMENTAI PROTECTION AUTHORITY 
GUIDEU N ES 

NORTH WEST SHELF GAS PROJECT 
ADDITIONAL LIQUEFIED NATURAL GAS (LNG) FACILITIES 

(Assessment Number 1188) 

Introduction 

NWSV proposes to approximately double its current capacity of LNG produced at the 
Onshore Treatment Plant on the Burrup Peninsula, Western Australia to facilitate gas 
supplies to an expanding Asian market. Woodside's LNG expansion involves 
construction and operation of two additional LNG processing equipment (trains four 
and five) and supporting infrastructure, alongside the existing three LNG trains. 

As the project involves environmental issues which fall under both State and 
Commonwealth jurisdiction, the environmental impact assessment is being carried 
out jointly by the WA Environmental Protection Authority (WA EPA) and the 
Commonwealth Minister for the Environment. Woodside is required to produce a 
Public Environmental Review/Public Environment Report (PER) document which will 
meet the requirements of both the State and Commonwealth environmental 
assessment processes. 

The project will be assessed through the public process of environmental impact 
assessment so that decision-making and environmental bodies can provide broad-
ranging comment and advice. Woodside will be required to describe the proposal, 
receiving environment, potential environmental impacts, and proposed environmental 
management. 

The WA Department of Environmental Protection acting on behalf of the WA 
Environmental Protection Authority has been nominated as the lead agency for the 
joint assessment. 

These guidelines for assessment have been prepared to help Woodside Energy 
[imited (WE[) identify issues which should be addressed in the PER. These 
guidelines are not intended to be exhaustive and additional issues may also be 
considered. The aim of the PER is to emphasise those relevant environmental factors 
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which have potential to have impact on the physical, biological, or social 
environment. 

Objectives of the PER 

The contents of the PER should reflect the objectives of the document which are to: 

communicate clearly with the public (including Government agencies) so that 
the WA EPA and the Commonwealth EPG can obtain informed public comment 
to assist in providing advice to the State and Commonwealth Governments 
respectively; 

describe the proposal and alternatives clearly, so that the State and 
Commonwealth Ministers for the Environment can consider approval of a well-
defined project; and 

detail environmental management commitments, showing that the 
environmental impacts of the proposal can be adequately managed. 

The PER will form the legal basis of the State and Commonwealth Minister's approval 
of the proposal. Hence the PER should include a description of all the main and 
ancillary components of the proposal. The PER should be simple and concise as the 
readership will include non-technical people. Any extensive technical detail should 
be referenced or appended to the PER. 

The PER should clearly explain the benefits and impacts of the additional [NC 
facilities in terms of their impact on the marine, terrestrial, atmospheric and social 
environments. The PER should also address cumulative impacts. 

Contents of the PER 

The contents of the PER should include: 

synopsis of the North West Shelf Venture ownership, the project and location. 
This should include a brief history of the project and location, and possible 
future stages; 

a clear overlay of a suitably scaled aerial photograph, which clearly indicates 
the nature and extent of the major elements of the proposal; 

a map showing the proposal in the local context - an overlay of the proposal on 
a base map of the main environmental constraints; 

a map showing the proposal in the regional context; 

a process chart or mass balance diagram showing inputs, outputs and waste 
streams; 

a summary table which describes the key characteristics of the proposal. This 
should show a description of the components of the proposal, including the 
nature and extent of works proposed; 

justification and objectives for the proposed development; 

the legal framework, decision-making authorities and involved agencies; 
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project benefits and justification for the project; 

an outline of alternatives and indication of the consequences of not proceeding 
with the proposal; 

description of the components of the proposal and particularly those aspects 
likely to involve environmental effects; 

identification of the environmental factors and potential impacts, including 
short-term, long term, and cumulative impacts on the environment; site 
selection criteria for the onshore land requirements and discussion of the 
advantages and disadvantages of feasible and prudent alternatives and reason 
for the final choice; 

site selection criteria for the offshore jetty extension and associated excavation 
and blasting works and discussion of the advantages and disadvantages of 
feasible and prudent alternatives and reason for the final choice; 

management of greenhouse gases produced as a result of the project. This 
should include a discussion of the technology to be used, the reduction 
measures considered, disposal options, offsetting options, the environment 
management plan and the rationale for the alternatives implemented. The 
document should also discuss the effect of any increase in greenhouse gas 
emissions from the proposal and the LNG product on the global and local 
environment and the effect of the proposal on Australia's greenhouse gas 
inventory; 

description of the receiving environment which may be impacted, including 
relevant quantitative data and biological information; 

discussion of the relevant environmental factors, including an assessment of 
their significance as related to objectives and standards which may apply; and 
consideration of relevant government requirements which may apply (eg Burrup 
Land Use Plan); and 

a summary of the environmental management program, including the key 
commitments, monitoring work and auditing of the program. 

Relevant Environmental Factors 

The PER should focus on the relevant environmental factors for the proposal. A 
description of the project component and the receiving environment should be 
directly included with, or referred to, the discussion of the factor. The technical basis 
for measuring the impact and any specifications or standards for assessing and 
managing the factor should be provided. The environmental factors (and their 
corresponding environmental management objectives) should be set out under the 
following categories: 

biophysical; 

pollution; and 

social surroundings. 
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Further factors may be raised during the preparation of the PER. Regular consultation 
with the WA DEP, Commonwealth EPG and other relevant agencies will be 
necessary. Minor issues which can be readily managed as part of normal operations 
for the existing operations or similar projects may be briefly described. 

Information used to reach conclusions should be properly referenced, including 
personal communications. Assessments of the significance of an impact should be 
soundly based and preferably comparatively quantified rather than based on 
unsubstantiated opinions, and the assessment should lead to a discussion of the 
management of the environmental factor. 

Preliminary Relevant Environmental Preliminary Environmental Objectives 
Factors 

Global Level Factors 

GreenhoLise gases Mitigate greenhouse gases emissions in accordance 
with the Framework Convention on Climate Change 
1992, and in accordance with established 
Commonwealth and State policies. (Environmental 
Protection Authority Preliminary Guidance #12 
Minim ising Greenhouse Gas Emissions'). 

Estimation of carbon dioxide equivalent emissions 
from the existing and the proposed new plant. 

Minimise greenhouse gas emissions in absolute terms 
and reduce emissions per unit product to as low as 
reasonably practicable with comparisons to other 
LNG processes. 

Ozone layer Protect the ozone layer in accordance with policies 
and requirements of Commonwealth Ozone 
Protection Act 1989 and the WA Environment 
Protection (Ozone Depletion) !'olicy 1993. 

National Level Factors 

Endangered species Protect endangered or threatened species (including 
marine wildlife) as required by the State Wildlife 
Conservation Act 1950, the Commonwealth 
Endangered Species Protection Act 1992 and 
international legal obligations. 

National Estate Protect areas listed on the Register of the National 
Estate or currently under assessment. 

Increased demand for natural resources Specify the impact this proposal will have on current 
reserves. 
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Preliminary Relevant Environmental Preliminary Environmental Objectives 
Factors 

Offshore Factors 

Oil (from onshore or shipping accidents) Ensure 	minimal 	risk 	of leakage 	by 	identifying and 
managing 	risk 	and 	by 	adapting 	international 	best 
practice equipment and operating procedures. 

Protect 	sensitive 	environments 	and 	species 	from 
hydrocarbon spills. 

Ensure that the oil spill contingency plan is consistent 
with the expanded plant. 

Note: 	the 	risk 	of 	oil 	spills 	from 	additional 	[NC 
facilities and LNG shipping will need to be assessed. 

Sea floor, marine flora and fauna Maintain the biodiversity of the sea floor and ensure 
that 	any 	impacts 	on 	locally 	significant 	marine 
communities, including turtles, are avoided. 

Note: 	jetty 	construction, 	dredging 	and 	blasting 	in 
inshore areas should 	be managed 	so as to avoid 
impacts on coral spawning. 

Dredging and disposal of dredge spoil Protect 	environment 	from 	significant 	impacts 
consistent 	with 	the 	Environment 	Protection 	(Sea 
Dumping) 	Act 	1981 	and 	the 	London 	Dumping 
Convention. 

Note: Excavation in inshore areas should be managed 
so as to avoid impacts on coral spawning. 

Ballast water Protect the adjacent marine environment from any 
impacts associated with foreign entrained organisms 
and chemical 	constituents contained 	in 	discharged 
ballast water, consistent with current AQIS guidelines 
on ballast water. 

Historic ship wrecks Protect 	historic 	ship 	wrecks 	from 	damage 	during 
dredging activities 	in accordance 	with 	the 	Historic 
shipwrecks Act and Maritime Archaeology Act. 

Hydrotest fluids / pickling liquors Demonstrate that there will be no significant impacts 
from disposal of Hydrotest fluids / pickling liquors. 

Shipping Traffic Risks to existing Shipping to be As Low As Reasonably 
Practicable 	(ALARP). 	Assess 	the 	impacts 	of 	the 
increased shipping frequency and volume. 
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Preliminary Relevant Environmental Preliminary Environmental Objectives 
Factors 

Onshore Factors - Burrup Peninsula 

Site selection Protect 	the 	environment 	to 	the 	maximum 	extent 
possible. 	Protect 	vegetation 	and 	natural 	Iandforms 
from significant disturbance. Document site selection 
criteria and process in detail. 

Noise Protect the amenity of nearby residents from noise 
and 	vibration 	impacts 	resulting 	from 	activities 
associated with the proposal by ensuring that noise 
and vibration levels meet statutory requirements and 
acceptable standards. 

Dust Protect 	the 	surrounding 	land 	users 	such 	that 	dust 
emissions 	will 	not 	adversely 	impact 	upon 	their 
welfare and amenity or cause health problems. 

Air emissions Ensure that emissions of NON, SON, 	hydrocarbons, 
toxics, partic:ulates and smoke are assessed and meet 
acceptable standards and requirements of Section 51 
of the Environmental !'rotecbon Act 1986. 	(See the 
Air Quality and Air Pollution Modelling Guidelines) 

Ensure 	that 	all 	reasonable 	measures 	are 	taken 	to 
minimise 	discharges 	of 	NON, 	SO, 	hydrocarbons, 
toxics, particulates and smoke. 

Ensure 	that 	conditions 	which 	could 	promote 	the 
formation of photochemical smog are managed to 
minimise the frequency. 

Mercury regeneration Prevent 	losses 	to 	the 	environment 	and 	ensure 
appropriate disposal of spent bed material. 

Solid wastes Adopt measures to reduce and recycle solid wastes 
where practicable. 	Dispose of remaining wastes so as 
to reduce any environmental impacts. 

Surface water Maintain 	the 	beneficial 	uses 	of 	surface 	water, 
Including ecosystem maintenance, (:onsistent with the 
Draft WA Guidelines for Marine and Fresh Waters 
(EPA 199.3). 

Manage contaminated surface water runoffs to ensure 
the above. 

Groundwater Maintain 	the 	beneficial 	uses 	of 	groundwater, 
including ecosystem maintenance, consistent with the 
Draft WA Guidelines for Marine and Fresh Waters 
(EPA 199.3). 
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Preliminary Relevant Environmental Preliminary Environmental Objectives 
Factors 

errestrial fauna Maintain 	the 	abundance, 	species 	diversity 	and 
geograph cal distribution of terrestrial fauna. 

Protect threatened fauna and their habitats, consistent 
with the provisions of the Wildlife Conservation Act 
and the Endangered Species Act. 

Terrestrial vegetation Maintain 	the 	abundance, 	diversity, 	geographical 
distribution 	and 	productivity 	of 	vegetation 
corn niun ties. 

Protect 	Declared 	Rare 	Flora 	consistent 	with 	the 
provisions of the Wildlife Conservation Act and the 
Endangered Species Act. 

Social / Heritage Factors 

Risk (Human health and safety) Ensure that risk is assessed and managed to meet the 
El'A's criteria for off-site individual fatality risk in EPA 
Interim 	Guidance 	(No 	2) 	Risk 	Assessrnent 	and 
Management: Offsite Individual Risk from Hazardous 
Industrial 	Plant 	and 	the 	DME's 	reqLlirements 	in 
respect of public safety. 

Ensure 	that 	public 	risk 	associated 	with 
implementation 	of the 	project 	is 	ALARP 	and 	in 
corn p1 lance with the criteria. 

Ensure that the Safety Management System 	for the 
expanded 	plant 	includes 	the 	additional 	plant 
operations and complies with the National Standard 
for the Control of Major Hazard Facilities. 

Social Impacts Ensure 	social 	impacts 	are 	acceptable 	Information 
should be provided on the following: 

Numbers 	of workers 	required 	at 	the 	various 
stages of the project; 

Requirements 	for accommodation 	and 	options 
available; 

Provision 	of 	other 	services 	and 	facilities 	to 
support the project workforce and families; and 

Effect 	of 	the 	workforce 	on 	offsite 	areas 
(recreational use). 

Document No. 1-0000RH003 Rev A 	 PPK 10/24/98 
Pageix 



Public Environmental Review/Public Environment Report 

Additional NWSV LNG Facilities Project 
(Environmental Protection Authority Guidelines) W000SIDE 

Preliminary Relevant Environmental 
Factors 

Preliminary Environmental Objectives 

Heritage C niply with the Aboriginal Heritage Act 	197. 	and 
other statutory requirements 	in relation 	to areas of 
Cultural or Ii istorical significance. 

Ensure that changes to the 	biological and 	physical 
environment 	resulting 	from 	the 	project 	do 	not 
significantly affect cultural associations with the area. 

lntormation should be provided on the fl lowing: 

Aboriginal 	cultural 	and 	heritage 	sites 	of 
significance; 

Potential 	impacts 	on 	any 	identified 	Aboriginal 
sites; and 

Proposed 	measures 	to 	manage 	impacts 	to 
Aboriginal sites. 

Public Consultation 

The PER should include a description of the public participation and consultation 
activities undertaken by Woodside during preparation of the PER document. It should 
describe the activities undertaken, the dates, the groups/individuals involved and the 
objectives of the activities and the co m ments/feed back received. Cross reference 
should be made with the description of environmental management of the factors 
which should clearly indicate how community concerns have been addressed. Those 
concerns which are handled outside the WA EPA and Commonwealth EPG process 
should be noted and referenced. 

Environmental Management 

Woodside will need to approach environmental management in terms of best 
practice. Best practice environmental management includes: 

development of an environmental policy; 

agreed environmental objectives; 

management of environmental objectives; 

involve the public as appropriate; 

audit performance against agreed indicators; and 

Implementation of an environmental management system aligned with AS/NZS 
ISO 14000 and other recognised international environmental standards, with a 
commitment to continuous improvement. 
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Environmental Management Commitments 

The method of implementation of the proposal and all Woodside commitments will 
become legally enforceable under the conditions of environmental approval issued by 
the State Minister for the Environment. The Commonwealth Minister provides 
recommendations to the relevant action minister who decides if the proposed action 
proceeds subject to environmental conditions. Woodside should consolidate the 
important commitments in the public review document which can be attached to the 
Minister's statement. 

Commitments which address relevant environmental factors will be aLidited by the 
DEP(WA), along with the environmental conditions. The commitments shoUld have 
the form of: 

Woodside will prepare a plan or take action (what) to meet an environmental 
objective (why) by doing something (how/where), to a time frame (when), and to 
whose requirements or advice, if not the DEP(WA), the action/plan will be prepared. 
These commitments may be addressed in tabular form. 

Other commitments, addressing less contentious issues, serve to demonstrate that 
Woodside is dedicated to good environmental management. The DEP(WA) expects 
that these commitments will be audited by internal processes (under an 
Environmental Management System). Though not subject to routine audit by the 
DEP(WA), the DEP(WA) may periodically request demonstration of compliance with 
these conditions. 

All commitments should define the objective and action in sufficient detail so that 
compliance can be measured. 

Issue Objective Commitment Timing Whose Specification 
Requirements (Performance 

Indicators) 

EtViP I in plenient Deveh p and Pre-development EPA Developed and 
an effective implement and and on-going implemented to 
EMP effective EMP requirements of 

EPA 
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EXECUTIVE SUMMARY 

A. Background and Development Proposal 

The proposed expansion forms part of the North West Shelf Gas Project. The North 
West Shelf Gas Project is a joint venture between: 

Woodside Energy Ltd; 

BHP Petroleum (North West Shelf) Pty Ltd; 

BP Developments Australia Ltd; 

Chevron Asiatic Ltd; 

Japan Australia LNG (MIMI) Pty Ltd; and 

Shell Development (Australia) Pty Ltd. 

The North West Shelf Venture is operated by Woodside Energy Limited, previously 
Woodside Offshore Petroleum, on behalf of its 6 Joint Venture Partners. The North 
West Shelf Venture has been supplying natural gas to homes and industry in Western 
Australia since 1984 and exporting Liquefied Natural Gas (LNG) to Japan since 1989. 
The North West Shelf Venture is Australia's biggest resource development project, 
currently earning more than $3 billion a year in oil and gas export revenue for the 
nation. 

The LNG Expansion Project (the "Project") involves the construction and operation of 
additional LNG processing facilities and associated infrastructure at the Onshore Gas 
Plant on the Burrup Peninsula. 

New business opportunities have been identified in the LNG market in East Asia and 
in order for the North West Shelf Venture to capture these opportunities, it is 
proposed to expand the LNG capacity from 7.5 million tonnes per annum to 15.5 
million tonnes per annum delivered. 

Gas will be supplied to this Project via the existing trunkline and the proposed 
second trunkline. Woodside is in the final stages of securing environmental approval 
for the second trunkline. 

The North West Shelf Venture has been through four major phases of development 
since the start up of the Domestic Gas Phase in 1984.   There has also been extensive 
debottlenecking of existing facilities. Consequently, the North West Shelf Venture 
already has a comprehensive understanding of the natural environment of the Burrup 
Peninsula. The evaluation and management of the environmental impacts of the LNG 
Expansion is thus based on real experience. 

The environmental assessment of the proposed Project facilities considers the impacts 
on terrestrial, aquatic and atmospheric environments as well as the social 
environment and Aboriginal heritage. The major impacts relate to preparing laydown 
areas, jetty construction, dredging and disposal of dredged material, atmospheric 
emissions, effluent disposal and accommodation of the workforce. 
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Benefits of the LNG Expansion Project 

The Project will have considerable economic benefits for Australia by generating 
additional export revenue, royalties and excises for the State and Commonwealth 
Governments. In addition, a recent Access Economics Study has estimated that the 
Project will create about 10,000 new direct and indirect employment opportunities in 
Australia. The local economy will benefit from the North West Shelf Venture's 
continuing commitment to sourcing goods and services locally whenever possible. It 
will also benefit from increased spending by the construction, operational and 
maintenance workforces. 

LNG exports from the Project will promote significant reductions in the growth of 
global greenhouse gas emissions. Natural gas is a low carbon density fuel, it produces 
less greenhouse emissions over its lifecycle than alternative fossil fuels (CSIRO, 1 996a 
and 1998a) If natural gas is substituted for other fossil fuel alternatives, in the 
production of energy, greenhouse emissions will be significantly less. 

Project Description 

The Project scope includes the following major components: 

2 additional LNG processing trains (ie trains four and five) capable of increasing 
LNG deliveries from 7.5 million tonnes per annum to 15.5 million tonnes per 
annum; 

1 additional fractionation unit; 

2 additional power generation units; 

1 additional LNG jetty berth; 

6 or 7 additional LNG ships; 

Dredging and blasting works and spoil disposal; 

1 additional LNG storage tank; and 

Utilities upgrade (nitrogen plant, water treatment facilities, waste heat recovery 
from the existing power plant). 

The proposed LNG trains are similar in design and process to those currently in place 
at the Onshore Gas Plant near Karratha. Improvements in LNG technology have 
enabled the production capacity of these two trains to slightly exceed that of the 
current three mainly through the use of larger gas turbines and compressors. 

The Project also differs from the existing process through the extensive use of steam 
(derived from gas turbine exhaust waste heat), for electrical and motive power as well 
as process heating applications. This has increased the already high thermal 
efficiency of the Shell Propane/Mixed Refrigerant LNG Process, utilised by the 
Project, to 94%, making it the most energy efficient in the world. 

In addition, the Project has been able to retrofit existing power generation 
infrastructure with waste heat recovery and use the steam generated to produce the 
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additional energy needed for the LNG Expansion. The major increase in emissions 
normally associated with such a major project will thus be avoided. The waste heat 
recovery will need some co-firing in the waste heat boilers to ensure reliability and 
availability of facilities. 

To export the additional LNG the current 8 vessel shipping fleet will need to be 
expanded by 6 or 7 vessels. The final number will depend on the selected vessels 
size. The North West Shelf Venture's associated shipping movements in Mermaid 
Sound will increase from the current 217 to between 363 and 386 total movements 
per annum. The number of ship movements are not expected to significantly affect 
the risk of accident in Mermaid Sound. 

The additional shipping will require the construction of another product loading 
facility, shipping channel and jetty berth. Two jetty berth options have been selected 
for further studying during the Project definition phase. Both berth options will be 
serviced by a trestled jetty originating from between the elbow and the end of the 
existing LNG jetty. The development alternatives include: 

Jetty Berth Option 1: Option 1 will be a jetty berth approximately 700 metres south-
west of existing LNG jetty. This option will involve dredging a new berthing pocket, 
shipping lane and turning basin south of existing hard rock formations (ie Star Rock). 
The main advantage of this option is that it will not requirement the blasting of Star 
Rock during dredging operations associated with the construction of the proposed 
shipping channel. 1-lowever, the quantity of material requiring dredging is larger in 
comparison to Jetty Berth Option 2. 

Jetty Berth Option 2: Option 2 will be a jetty berth pocket approximately 200 metres 
south-west of existing LNG jetty. This option involves dredging a new berthing 
pocket, widening the existing shipping lane, extending the existing turning basin and 
blasting the north-eastern sections of Star Rock. The main advantage of this option is 
that it involves less dredging of the sea floor compared to Option 1. A disadvantage 
of this option is the blasting requirement. 

An additional fractionation unit will be required to process the additional liquids 
coming ashore as a result of the LNG Expansion and to ensure the supply of 
refrigerant to the new facilities. The fractionation unit will be similar in structure to 
the existing fractionation units. 

A new LNG tank is also proposed for additional product storage. The foundations for 
a (smaller) tank have previously been prepared and the actual size of the new tank 
foundation should need little additional blasting and earth movement. The tank itself 
will be a free standing, double containment structure with a pre-stressed concrete 
outer shell of a capacity of 120,000 m3, significantly larger than the existing 65,000 
m3  tanks. 

D. Existing Biophysica! Environment 

Marine Environment 

The marine substrate in areas affected by the proposed jetty, shipping berth and 
channel/turning basin modifications, consists mainly of unconsolidated carbonate 
sands and bare muds. In these areas, where sediment depth is greater than 2 metres, 
only isolated epibenthic fauna - such as gorgonians, sponges and soft and hard corals 
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- are expected to occur. Part of the proposed jetty extension traverses small areas of 
subtidal mollusdechinoderm assemblages on unconsolidated sediments. Studies 
have indicated that the marine vertebrate fauna of the Project area is similar to that of 
adjacent waters and surrounding islands. 

Atmospheric Environment 

The Burrup Peninsula is situated in an arid tropical environment with a pronounced 
summer rainfall pattern, primarily due to the influence of passing cyclones or tropical 
low pressure areas. A rainfall peak in June/July is caused by the northward 
penetration of strong southern low pressure systems. 

Average mean air temperatures range from 31°C in summer to 23°C in winter. Winds 
are predominantly west-south-west in October to April and east-south-east from May 
to September. The mesoscale meteorology is dominated by the effects of sea and 
land breezes with well developed recirculation in some situations. 

The area is currently the subject of a study by the Department of Environmental 
Protection (Western Australia) and Woodside/Hamersley Iron called the "Pilbara 
Airshed Study". The study aims to elucidate the largely undescribed regional 
meteorology and in particular, to determine the degree of sea breeze recirculation of 
pollutants. 

Terrestrial Environment 

Terrestrial disturbance will be limited to undisturbed laydown areas to the south of 
the Onshore Gas Plant. The main topographic features of these laydown areas are 
rock pile and scree slope formations. However, the Holden Point laydown area 
which lies closer to the coast contains some sandplain habitat. Some individuals of 
the rare Pilbara Olive Python (More/ia olivacea barroni) may be present in this area. 

The landforms and vegetation units recorded for the laydown areas are widespread on 
the Burrup Peninsula and contain no rare flora. 

E. Major Project Effects and Proposed Management 

Marine Environment 

The major marine environmental issues associated with Project relate to the potential 
effects on marine communities from dredging, blasting, sedimentation and spoil 
disposal. The marine assemblages affected by the Project are widespread in the 
Mermaid Sound area and the localised loss of very small areas is considered to be 
ecologically insignificant. 

Woodside proposes to develop a Dredging and Blasting Environmental Management 
Plan to manage human safety, spoil disposal, vessel management, sedimentation and 
potential impacts on nearby industries and communities. The plan will also detail 
steps to minimise the impacts of blasting activities. 

Concentrations of pollutants in effluent discharged into the marine environment from 
the expanded Onshore Gas Plant will meet the requirements of the plant operating 
licence. Because the Project design specifies a self contained system for the handling 
of oil spills and leaks, it is envisaged that no additional oil loading will be imposed 
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on the Oil Contaminated Water Sewer System of the existing Onshore Gas Plant. 
Loads of oil and other pollutants discharged to Mermaid Sound will therefore be held 
at current levels. 

The effects of the Project on the local marine environment will be monitored and 
reported to Government as part of Woodside's comprehensive existing marine 
monitoring programs. The most significant of these programs is the Chemical and 
Ecological Monitoring of Mermaid Sound (ChEMMS) program. ChEMMS is a 
Woodside initiative which has been ongoing since 1986 and has provided valuable 
baseline information on corals, intertidal organisms, heavy metal accumulation in 
molluscs, mangrove community dynamics and marine water column and sediment 
chemistry in Mermaid Sound. 

Atmospheric Environment 

The North West Shelf Venture will take additional measures in the LNG Expansion to 
minimise greenhouse gas emissions in both absolute terms (million tonnes per 
annum) and in greenhouse efficiency terms (tonnes CO2e/unit of hydrocarbon 
product). 

The increase in CO equivalent (CO2e) emissions from the Onshore Gas Plant 
resulting from the expanded LNG facilities incorporating greenhouse reduction 
equipment is estimated to be approximately 2.9 million tonnes per annum. Current 
emissions are 4.8 million tonnes per annum. The Onshore Gas Plant total emissions 
will increase to 7.7 million tonnes per annum. 

LNG production from the North West Shelf Venture will increase by approximately 
107%. However, the resulting increase in emissions will be less than 60%, when 
compared with an equivalent increase without the incorporation of greenhouse 
reduction equipment. This is due to the implementation of specific emission 
reduction measures. 

In addition, the greenhouse efficiency of the entire Onshore Gas Plant facilities 
(including expansions) will increase as a result of emission reduction measures. CO2e 
produced per unit of hydrocarbon product will fall from 0.32 to 0.23 tonnes, a 28% 
decline. This compares favourably with an equivalent scenario without the 
incorporation of greenhouse reduction measures which would produce 0.29 tonnes 
CO2e per unit of hydrocarbon product. 

measures implemented in the new LNG production trains and associated utilities 
include the extensive use of waste heat for steam generation in the new LNG gas 
turbines and retrofitting the existing Onshore Gas Plant power generation turbines. 
The steam produced will be utiiised for electrical and motive power and process 
heating. The Sulfinol unit (carbon dioxide removal from LNG feed gas) which 
previously was a source of vented hydrocarbons will have a thermal combustion unit 
installed to reduce greenhouse equivalent emissions and additionally, will recycle the 
'flash gas' component of this co-absorbed hydrocarbon back to the LNG feed gas 
stream. 

Woodside is continuing to investigate further emission reduction measures for the 
existing plant. The implementation of these measures is likely to occur when the 
Australian Government policy on greenhouse credits is clarified and in accordance 
with future plant shutdown schedules. Issues of greenhouse gas emission offsets and 

Document No. L0000RH003 Rev A 	 J1K 10/24/98 
Page xxv 



TV 
W000SIDE 

Public Environmental Review/Public Environment Report 
Additional NWSV LNG Facilities Project 

(Executive Summary) 

disposal measures (re-injection) have been studied by Woodside and progress is 
reported in this Public Environmental Review/Report. At this stage re-injection of CO2 
back into the reservoir has doubtful greenhouse benefits and very significant cost 
implications. Current indications are that the economics of the expansion would be 
jeopardised by the installation of re-injection facilities. 

Fuel burning equipment installed as part of the LNG Expansion Project will have 
Low-NOx combustors specified as the base case to meet a guarantee of 100 mg/rn3  
NO and an operational emission expectation meeting the National Health and 
Medical Research Council (NHMRC) standard of 70 mg/ml NON. Modelling 
performed by CSIRO (1998a) for Woodside indicates that ground level concentrations 
of NO and smog products (ozone and particulates) from the existing and expanded 
plant will be well below NHMRC and Ambient Air Quality National Environment 
Protection Measures recommended levels considered acceptable for residential areas. 

Regular source monitoring of gas turbines, heater, and vent stacks at the Onshore Gas 
Plant is currently undertaken for products of combustion, including NO,,, and SON, 
hydrogen sulphide and hydrocarbon emissions. It is anticipated that equivalent 
monitoring of these emissions will apply to the expanded LNG facilities. 

Terrestrial Environment 

The Burrup Peninsula Land Use Plan and Management Strategy sets aside areas on the 
Burrup for conservation, heritage, recreation and for industrial purposes. All Project 
related disturbance on the Burrup Peninsula falls within areas identified for industrial 
development by the Burrup Land Use Plan and Management Strategy (O'Brien 
Planning Consultants, 1994). 

Terrestrial disturbance will be limited to undisturbed laydown areas to the south of 
the Onshore Gas Plant. The landforrns and vegetation units recorded for the Project 
area are widespread on the Burrup Peninsula and contain no rare flora. Destruction of 
any priority flora will be avoided where possible and will be subject to 
Commonwealth and WA legislation requirements. 

The Pilbara Olive Python is the only rare fauna species known on the Burrup 
Peninsula. The Python may occur on the Holden Point lease which is proposed for 
laydown activities. However, the loss of this area is considered minor in relation to 
that proposed for conservation on the Burrup Peninsula. 

Risk 

In order to meet a number of internal Woodside and external Government 
requirements, a preliminary risk assessment has been completed for the LNG 
Expansion Project. The preliminary risk assessment examined the impact of the 
proposed Project infrastructure on the existing risk profiles of the Onshore Gas Plant 
and compliance with existing standards. The preliminary risk assessment concluded 
that the additional Project facilities will not affect the Onshore Gas Plant's ability to 
meet established criteria (specified in the Environmental Protection Authority Interim 
Guidance #2) for industrial activities. 

The preliminary assessment of the changes to the plant is only the first part of 
Woodside's ongoing risk management process. A thorough quantitative risk 
assessment will be undertaken before the Project start up with all permanent changes 
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to the Plant being incorporated in the Plant's Safety Case. The purpose of the Safety 
Case is to document that all hazards are identified, assessed and controlled, such that, 
in the event of a major accident, the risks to employees and the asset from the 
consequences are as low as reasonably practicable. 

Social Environment 

Woodside's objective is to maximise positive social impacts from the Project while 
minimising potential negative impacts on the existing community in the Karratha 
region. An influx of a large workforce has the potential for a number of negative 
societal and infrastructure-related impacts. However, Karratha has a high capacity to 
absorb large project-based workforces as a result of investment in social infrastructure, 
including by the North West Shelf Venture. 

The LNG Expansion Project will need a construction workforce of 2000-2500 people 
and a permanent workforce of 40-70 people. To accommodate the influx of 
additional people into the region, Woodside is investigating the use of leased 
accommodation, new or existing village and caravan park capacity and other land 
unconstrained by Native Title for accommodating the projected construction 
workforce. Woodside is confident that suitable sites have been identified. 

Wherever possible, Woodside will utilise the local workforce during the construction 
phase of the Project. 

Minor social impacts are anticipated in relation to recreation use. For safety reasons, 
public access across North West Shelf Venture leases to Holden Point and Cricketer's 
Beach will be prevented to allow for Project related operations such as quarrying and 
laydown activities. 

Dredging works and spoil disposal operations are likely to cause some temporary 
disruption to boat-based recreational users in the waters of Mermaid Sound. 
However, the area affected by the Project is relatively small and the majority of the 
Dampier Archipelago will remain unaffected. The proposed dredging route avoids 
interference or disruption to commercial fishing and aquaculture operations in the 
eastern and western parts of the Dampier Archipelago. 

The Burrup Peninsula is recognised as supporting a high concentration of significant 
pre-European Aboriginal heritage sites. The entire Burrup Peninsula area is currently 
under Native Title claim from two separate claimant groups. 

A full Aboriginal site survey of the Project's landuse areas has been conducted. 
Consultation has previously been undertaken with local Aboriginal representatives 
and the Aboriginal Cultural Material Committee in relation to all site disturbances. 
The Minister for Aboriginal Affairs granted conditional permission in May 1998 to 
disturb Aboriginal sites within the Project land areas and has endorsed Woodside's 
Company's Site Management Plan. 

Environmental Management Systems 

Woodside has recently documented an Environmental Management System which 
formalises environmental management practices used by the company. The 
environmental management system has elements addressing planning, risk 
assessment, scheduling, executing, analysing performance and continuous 
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improvement. 	Triannual auditing of Onshore Gas Plant facilities and the 
Environmental Management System is specified in the current Onshore Gas Plant's 
environmental licence. In addition, the Environmental Management System specifies 
other audits of both facilities, activities and the management system throughout 
Woodside. 

Environmental management of the Project has already commenced with the 
development of an internal "Environmental Effects Register" for the Guidance of 
Engineers and Design personnel engaged in the Feasibility and Basis of Design work. 
This guidance will be supplied through the detailed design stages. In addition, major 
Project contractors will be required to submit Environmental Management Plans in 
the contract tender stage and will be audited for performance with the plans as the 
Project proceeds. 

Environmental requirements for the Project will be communicated to all site workers 
through a comprehensive environmental induction performed before permission is 
given to commence work on-site. 

F. Conclusion 

Woodside has developed a comprehensive understanding of the management of 
environmental issues on the North West Shelf through its 14 years of operating the 
existing Onshore Gas Plant 

The additional LNG facilities are an expansion of existing industrial plant. The 
expansion will involve management of environmental factors similar to those in 
which Woodside already has considerable expertise through the various development 
phases of the North West Shelf Venture. These environmental factors include 
research and management of impacts relating to jetty construction, dredging and 
disposal of dredged material, atmospheric emissions, effluent control, risk 
management and social impacts. 

Woodside is confident that with the environmental management options, chosen and 
described within this docLiment for the environmental impacts of the LNG Expansion 
Project, can be performed in a manner acceptable to the WA community. 

Woodside is confident that the LNG Expansion Project can be constructed and 
operated in a manner acceptable to WA and the wider community if the 
environmental management options chosen, as described within this document, are 
implemented. 
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EXECUTIVE SUMMARY TABIE OF PROPOSED 
MANAGEMENT STRATEGIES 

Summary Table Guidance 

This table summarises how the LNG Expansion Project will be managed to meet the 
EPA's Project Guidelines. The table's first column headed "Environment Issue", 
relates to the various aspects of the Project that may impact on the environment. Each 
"Environmental Issue" is provided with a number. The issues have been categorised 
under the Project phase in which they occur (ie construction or operation phase). 
Each of the issues is then grouped under the area of the environment that it may 
impact on during that phase (ie marine, atmospheric and terrestrial environments). For 
example, dredging activities will occur during "construction" and will impact on the 
marine environment. Dredging management strategies can thus be found in the 
"Construction Phase" section under "Marine Environment". The next column details 
the relevant EPA guideline(s) (ie preliminary relevant environmental factors and 
preliminary environmental objectives) that is applicable to the "Environmental Issue". 
Some of these guidelines may have been summarised to reduce the length of the 
table. 

Woodside's "Proposed Management Strategies" and "Proposed Implementation" to 
meet these guidelines is detailed in the next columns. Each "Proposed Management 
Strategy" in the table is numbered. This numbering relates to the numbering used in 
the "Environmental Issue" column. For example, if an "Environmental Issue" is 
numbered [13] then the corresponding "Proposed Management Strategy" will be 
numbered 113.11, [13.2], [13.3], etc. The numbering used in the tables for 
"Environmental Issues" and "Proposed Management Strategies" also corresponds to 
the numbering used in Section 8 where the Project's "Proposed Management 
Strategies" and "Implementation Plans" are described in full. 

The remaining two columns in the table detail the "Timing" of the management and 
implementation and what "Compliance Measurements" will be used to ensure the 
work has been done. Further explanation of how the table should be interpreted is 
provided below. 

EXAMPLE OF HOW TO READ SUMMARY TABLE 

Issue 	EPA - Preliminary 	EPA - Preliminary 
Number 	 Relevant 	 Environmental 

Environmental Factor 	 Objective 

/ 	 (from guidelines) 	 (summarised) 

ANAGEMENT OFNSTRUCTION P1JXS/E 

Proposed Management Item 

Numbering (numbering 

corresponds with Proposed 

Environmental Management Item 

details in Section 8) 

Emfronmentas 
Issue 

Envinment 

}4' Austra a/DEP(WA) 
9ijective Strategy 

Timing   Compliance 
Measurement 

EMENT STRATEGY AND CONTROL  

11 	1 Waste _____  Isolid 	s Z EslmLe(l qUaflhiLie 	of 5oIkI Before and Confirm 
Management - Adopt measures to will be ilipoed of in wastes will be provided to during (lisplisal details 
Solid wastes, reduce and recy.le solid accordance with the Shire of Roehourne and construction in writing to 
Primary Scrap wastes where practicable. Shire of Roebourne DEP(WA) before and during phase. Shire of 
Steel, and DEP(WA) construction work. Roebourne and 

requirements.  DEP(WA). 
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MANAGEMENT OF CONSTRUCTION PHASE OF PROJECT 

Environmental Environment Proposed Management T 	Strategy 

Proposed Timing Compliance 

Issue Austral ia/D E P(WA) Objective Implementation Measurement 

MARINE ISSUES —MANAGEMENT STRATEGY AND CONTROL  
[11 Dredging - [Sea floor, marine flora a nd ía ci na I [1.11 	A 	detailed 	Dredging 	a nd 	Blasting EMP 	t re rared 	for 	drc( Igi rig 	a nd Before start of Letter 	of 	r ( et ta n( e 	01 

Shipping lane Maintaj n l,iodiversitv of the seafloor and I Environmental Manageriient Plan (EMP) will blasting operations, spoil (tiSposal construclion phase. Dredging 	a rid 	Blasting 

a nd jetty berth ensure 	that 	a ny 	i m iacL. 	on 	k ir ally be 	)repared. The titan will consir ler h u man and 	monitoring 	crogram mes. EM P by DE P(WA). 

c:onstruction. sigritfu ant marine communities, inludi rig safety, 	spoil 	disposal, 	sedimentation 	and Wherever t  rossible, the use of the 

turtles, are avoided, potential impa( t 	on nearby industries and (utter 	suclion 	c Iredge 	for 

orTrniUnities. 	The 	EMP will 	also consider excavation of the sea bed will be 

measures of mini mising blasting activities, encouraged instead of blasting.  

121 Blasting Impacts - Sea floor, marine flora and fauna) 12.1] Procedures will be developed to ensure Constiltationi with regulatory Before 	a rut 	(luring Acceptance 	of 

Star Rock, Ships ii ng 5 Ia i rita i ri bind iversity of Ille 	sea floor and a w hale and lurlle wa t( hr 	is ma i rita i ned 	in agen ies 	of) 	a s ri bed c Iredgi ng 	and 	blasting Dredging 	a nu I 

Channel. ensure 	that 	anv 	impacts 	on 	locally the blast area. dislances for blasting. works. Blasting 	EMP 	by 

significant marine communities, including The intent of the procedures DEP('VVA). 

turtles, are avoided, will 	be 	to 	temporarily 	slot) Letter 	from 	CALM 

blasting 	vhi i le 	man ne (.onli rmi rig 	a1e 

riia riirnalslreptiles are 	in 	the dista lice required. 

blasting area. Explosives 	will 	be 

used 	by 	an 

experienced 

operator 	who 	is 
holder 	of 	a 	WA 

shot fires permit. 

ITerrestrial launa, Endangered species) 12.21 	Develop 	strategy 	to 	minimise 	the Investigate alternatives to buoyant Before 	and 	(luring Aceptarice 	of 	Dredging 

Protect terretrkrl ía unia (eg bird lifei. release of plastic coatings after ea Ii 	barge. or 	persistent 	plastft 	coating 	on dredging 	a nid 	blasting and Blasting EMP. 

explosive 	harges. works. 

[Terrestrial fauna, Erulangerecl spcu i'sl 12.31 Dear I 1ih removed after eadi bla'.t as Organiie 	i,oller tiori 	of dead 	fish During blasti rig activities. Acceptance of Dredging 

Protect terrestrial ía u ia leg bird Ii fe. us in 	as 	M( tu able 	to 	pr\'e lit 	injury 	to after e,u h I ila'.l. and 	Blasting 	EMP 	by 

bir(s.  DEP(WA). 

ISea floor, marine flora and fauna) (2.4] Control of 	barge structure for blasting. Details of the 	er liriktues used will During blasting activities. Acceptance of Dredging 

Mai nhai n biodiversity of the seafloor arid Overt  iressUre effects on marine life will be be induded within the Dredging and 	Blasting 	EMP 	by 

ensure 	that 	any 	impacts 	on 	locally niiriimised 	by 	optimising 	the 	charge and Blasting EMP. DEP(\'VA). 

significant marine communihies, including Structure for blasting. 

turtles, are avoided.  
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MANAGEMENT OF CONSTRUCTION PHASE OF PROJECT 

Environmental Environment Proposed Management Proposed Implementation Timing Compliance 
Issue Australia/DEP(WA) Objective Strategy  Measurement 

[3] St'diini'ritatjoii [Sea floor, marine flora and Guria] 13.11 	Sedimentation 	imliact. 	from Details 	of 	management 	of Timing 	IWILOMI 	in I ncludec 	 in 
I rnpa 	t. Maintain hit ii 1iv 'r i ty of lho 	'.ea floor and dredging will he managed through 	the sedi men ta tion 	included 	in 	Dredging Dredging 	and Dredging 	and 

ensure 	that 	any 	impacts 	on 	locally Dredging and Blasting EMP. and Bla.ting Management Plan. Blasting 	EMP before Blasting EMP. 
significant marine 	ommunilies, mci tiding Dredging 	operations 	will 	not 	be construction. Letter of acceptaflce 
turtles, are avoide I. performed 	for 	a 	su I table 	Ii me 	period of 	EM P 	by 
Note: 	jetty 	CIoIistriK tion, 	dredging 	and ci rounc I the at t ua I coral spawning ('Vt' nt. (Note Coring the I PC DEP( WA). 
blasting 	in 	inshore 	areas 	should 	be The (lowntime for coral spawning will Project 	dred,g,ng Liasing 	with 	coral 
managed so as to avoic I i mpai ts on ( oral be managed in consultation with CALM operations 	were watch group. 
spawric rig, and compliance with the Dredging and stopped for a period 

Blasting EMP. 01 2-3 days during the 
coral 	spa wiling 
period).  

Spoil Dislx)sal. [Dredging and disposal of dredge spoill [4.1] Permit sought 	to utilise cleclk ,ited A Sea Dumping Permit will be sought Before dredging and lsue 	of 	Permit 	by 
Protm t 	erwironriient 	from 	significant spoil grounds. to uti use spoil grounds A and B 	for blasting tdicrse. Environment 	Australia 
impa ts consistent with the 	Environment SPOIl disposal. and 	compliance 	with 
Protection (Sea Dumping) Act and London conditions 	(luring 
Dumpi rig Convention.  operations. 

Vessel Management - [Solid wastes] 15.1] 	Wastes 	to 	be 	disposed 	of 	into The 	disposal 	of 	grey 	water, During operation 	of Confirm 	in 	annual 
Waste Management Adopt measures to reduce and 	re ycle marine 	water 	in 	accordance 	with sewage and solid wastes will not dredging and support environmental 	report 
Aboard Vessels, solid wastes where practicable. Dispose of MARPOL Annex IV or at the OUP in the be pi'rruittech within the waters of vessels, under 	the 	ratified 	North 

remaitling wastes 	so as 	to reduce 	any waste management sstem. the 	Dampier 	Archipelago 	or West Gas Development 
environmental impacts. offshore 	unless 	treated 	in (Woochside) 	Agreement 

aordance 	with 	the 1979. 
requirements of MARPOL Annex 
lv. 
All other wastes will be brought 
ashore 	and 	riiariagecl 	through 
Woodside's Waste Management 
Strategy. 	Vessel operations will 
be 	includerl 	in 	the 	proposed 
Dredging 	and 	Blasting 
Management Plan.  
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MANAGEMENT OF CONSTRUCTION PHASE OF PROJECT 

Environmental Environment Proposed Management Proposed Implementation Timing - Compliance 

Issue Australia/DEP(WA) Objective Strategy  Measurement 

[6] Vessel Q uaranti no. [Ba last Wa Li ri (6.1) Dredges arriving in Australia from A 	q tiara n tine 	i ni lit ton 	will 	be Pre r 	to 	any 	drodge (/ ua rant i re 	in 	tot tion 

Protect the adjacent marine environnient overseas pork be required to comply underta ken and report prepared prior and 	other 	Project reports 	for 	vessels 

from ant' impacts associated with foreign with AQIS Notice 92/2 Controls 00 the to 	any 	dredge 	arriving 	in 	Pilbara support 	vessels included 	in 	Project 

entrained 	organisms 	and 	chemical l)isc)iarj'e.c 	o( 	lU/last 	Water 	and waters. The report will ensure that the entering 	Pilbara thocuineritation. Summary 

constituents 	contained 	in 	discharged Sediment from S/rips friteririj 	Aostra// vessels 	have 	a 	current 	Dc-ratting marine waters, of 	vessel 	audits 	sent 	to 

ballast water, consistent with current AQIS from 	Overseas. 	Woodside 	will 	audit Exemption Certifi(ate (issued 	every 6 DEP(WA). 

guidelines on ballast water. cOmpliari((' with this standard. months), are free of exotic organisms 
and 	that 	there 	is 	minimal 	residual 
sediment contamination from pres'ious 
dredging operations. 

(7] Vessel Operations - [Oil from shipping accidents] (7.1] A 	full 	QRA 	for 	the 	Project 	that Conduct QRA for Project. Prior 	to 	Shari-up 	of QRA accepteil by 	DPA 

Oil Spills. Ensure 	minimal 	risk 	of 	leakage 	by in( luihes 	additional 	risks 	from 	extra Project. and DME. 

identifying 	and 	managing 	risk 	and 	by shipping will he conducted. 
adapting 	international 	best 	practice 
equipment and operating procedures. 
[Shipping traffic] 
Risks to existing shipping to be As Low As 
Reasonably_Practicable_(ALARP).  

[Oil from shipping accidents] [7.2] 	MARPOL 	and 	Woodside Ship board oil spill response plans will During dredging and Updated 	oil 	spill 

Ensure that the oil spill contingency plan is requirements for oil spill response plans be developed and implemented, as blasting works. contingent y 	plan 

consistent 	with 	the 	expanded will be reviewed prior to Project related required by MARPOL to interface with ac<.epted 	by 	DPA 	and 

ptanVvessels. vessel movements. the Woodside" Oil Spill Contingency DME. 

Plan.  

[Oil from shipping accidents] (7.3] 	Vessels 	will 	carry 	oil 	spill Vessels will be required to carry During dredging and U1xlated 	oil 	spill 

Protect sensitive environments and species equipment. All 	spills greater than 	20L oil 	spill 	equipment 	on 	board, blasting works, contingere y 	plan 

from hydrocarbon spills. will be reported and corrective actions appropriate for minor spill 	lean- accepted 	by 	DPA 	and 

taken, ups. DME. 

Vessel masters will be required 
to report 	spills greater than 	201 
and corrective actions taken to 
Woodside.  

(Oil from shipping accidents] 17.41 Procedure' will be prepared for oil Refuelling 	procedures 	will 	be During dredging and Refuelling 	procedures 

Protect sensitive environments and species spills during re-fuelling of vessels, prepared 	for all 	vv~,els 	involved 	in blasting works, and 	training 	will 	be 

from hydrocarbon spills. dredging and blasting operations. documenteil by dredging 
contractor 	in 	contract. 
Reported to DEP(WA 	in 
Dredging 	and 	Blasting 
EMP. 
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MANAGEMENT OF CONSTRUCTION PHASE OF PROJECT 

Environmental Environment Proposed Management Proposed Implementation Timing Compliance 

Issue Australia/DEP(WA) Strategy Measurement 
Objective  

[8] Effluent Dna harges - Ilvitrolest fluids] 18.11 	Where 	possible, 	additives 	sue Ii 	as Di'.posal of effluent', will he done on a During U 'tIer 	of 	aOreoment 	from 	i 
Hyclrotesli ng. Demonstr,ite 	that 	there 	will 	be 	no orro 	)n 	inhihi ton. 	arid 	oxygen case hv ( 'i,e basis following DLP WA, c on'tt tic lion of DEPd \VA 	on disposal option 

significant 	impacts 	from 	disposal 	of scavengers 	to 	hydrotest 	liquor 	will 	be (T0nSUtt)tioI1. Woodside will allow for additional for 	each 	hydrotest 	water 

Hydrotect fluids / pickling liquors, avoided. 	Where 	this 	is 	not 	possible, a minimum 48 hour response from the facilities, discharge. 
discharges into Mermaid Sou nil will 	us( ,  DE P(WA) 	following 	iii s ii l',1 I 

dq ii,ili' dis1 ,i'rsion. noti fica lion. 

(9) EIfluent Discharges - [Pickling liquorsl [9.11 No pickling liquor will be disc hargecl Use 	of 	pickling 	liquor 	will 	be During Woodside to notify and gain 

Pickling t_iquors. Demonstrate 	that 	there 	will 	be 	no into the marine environment. minimised 	during 	the 	construction construction of DEP(WA) 	acceptance 	of 

significant 	impacts 	from 	disposal 	of proc€'ss. The liquor will be disposed of additional disposal methods. 

hvelrotesl ft uids / pickling liquors, by the pickling contractor in a manner fa 	lilies. 
ace eptable to 1)0th Woodside and the 
DE P(WA).  

ATMOSPHERIC ISSUES - MANAGEMENT STRATEGY AND CONTROL  
1101 Dust. [Dust] 110,11 Dust nuisance to the workforce and Dust 	minimisalion 	strategic's 	will During Confirm 	in 	annual 

Protect the surrounding Ia nil users such aeljoi cling 	Li nit 	users 	will 	be 	assessed involve recail ilampeni ng using water construction environmental 	report 	under 

that dust emissions will 	not adversely during construction and control measures trucks and/or stockpile mist spraying phase. the ratified North West Gas 

impact upon their welfare and amenity instigated if nnaessary. a 	required. Development 	tWooclsictet 

or 	a use hc'a liii problems. ___________________ Agres'nie nt 1979. 

TERRESTRIAL ISSUES - MANAGEMENT STRATEGY AND CONTROL  
[111 Disturbance of New [Site Selection] [11.11 The 	loss of 	habitats 	for 	laydown Surveys have been conducted and Completed. No action required. 

Areas (Laydown Areas). Protect 	the 	environment 	to 	the areas will be minor in comparison to that suggested 	that 	no 	environmentally 

maximum 	extent 	possible. 	Protect available on the Burrup Peninsula. significant habitats are present in 	the 

vegetation and 	natural 	resource's from areas proposed for laydown ac tivities. 

significant 	ctisturbancie. 	Doe ument 	site Disturbed 	areas 	will 	te'ft 	in 	a 	safe 

selection criteria and process in detail, condition 	as 	required 	by 	the 
appropriate 	government 	authorities. 
This condition 	will 	not 	compromise 
Iuture industrial ili've'topment.  

1121 Laydown Area - [Terrestrial Vegetation] [12.11 Vegetation survey undertaken over Surve'ys unte'rtaken of vegetation over Completed. Liaison 	between 

Quarry Site Leases, Maintain 	the 	abundance, 	diversity, laydown site's. 	Destruction of any Inriorit' prospective laydown sites. Woodside 	and 	lALM 

Holden Point Lease, geographical 	distribution 	and flora subje( I to Commonwealth and 	WA prior to 	the 	destruction 

productivity of vegetation communities, legislation requireme'nts. (A 	oiuiiher 01 iodiv,nii,als 	of priority of Priority Flora. 

Protect 	declared 	rare 	flora 	consistent species may have to be removed from Confirm 	in env 	annual 

with environmental legislation. the I Iolcen Point lease). report under North West 
Gas 	Development 
(Woodside) 	Agreement 
1979. 
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MANAGEMENT OF CONSTRUCTION PHASE OF PROJECT 

Environmental Environment Proposed Management Proposed Implementation Timing Compliance 
Issue Austral ia/DFP(WA) Strategy Measurement 

Objective  
I terrestrial fauna) [12.2) To prevenl the spread of weeds, Tern )ordrV 	waslidivn 	Dci this 	will During Ropori 	in 	tinu,il 
Maintain 	the 	,ihundnce, 	species vehi les will 	keep to dedicated 	roads be 	construc ted 	at 	appropriate conslrucl ion environmental report under 
diversity and 	geographical 	distribution and will be washed itown if they leave locations, the ratified North West Gas 
of terrestrial  fauna. formed roads within the leased area. Development 	(Woo(side) 

Agreement 1979. 

lEndangered Species] [12.3] Fauna surveys undertaken over Continue existing fauna surveys over On-going. Confirmation status of 
Protect endangered or threatened fauna Burrup Peninsula area. Burrup Peninsula. fauna in lease areas by 
and 	their 	habitats, 	consistent 	with continuing 	annual 
environmental legislation. (long term Woodside ttiina survey data (A number of imlividuals of priority fauna 	studies 	and 

pertorniecl over some of the proposed spec/es may be iticiclerital/y destroyed extending 	to 	leased 

Project area and similar habitats Of) the as a resu/t of con',trnct,un activities ii, areas. 
Burrup 	ha ye 	not 	found 	any 	ía i/na the I loidefl Point lease area, 	this will Report in annual env 
specws in the areas of the Project that not 	co(upron)/se 	the 	win/ely report 	under 	the 

are 	protected 	rife/Or 	State 	or distributed 	populations 	of 	these ratified 	North 	West 
Comnionwea It/i 	legisbatioti. 	The species on the Burrup). Gas 	Development 

exception 	is 	the 	i/olden 	i'oiot 	lease (Woodside) 
where 	f/fe 	Olive 	Python 	has 	been Agreement 1979. 

recorcIed.  

[13] Surface Water - [Surface water) [13.1] 	Changes 	to 	lantforms 	and The modified areas will be left in a During Post 	construction 	site 
Laydown Area. Maintain the benelk Lit uses of surface drainage 	will 	not 	extend 	past 	the condition that does not compromise construction 	and audit. 

water, 	including 	ecosystem immediate area of disturbance, existing surface drainage patterns. operation phases. Report audit summary 
maintenance, 	onsistent 	with 	the 	draft in 	annual 	env 	report 
EPA guidelines 1993. under 	the 	ratified 
Manage 	contaminated 	surface 	water North 	West 	Gas 
runoffs to ensure the above. Development 

(Woodside) 
Agreement 1979. 

[14] Waste Management [Solid wastesl 114.11 	All 	surplus 	fill 	from 	site Remove approximately 12,000 mt  of During Post 	construction 	site 
- Disposal of rock and Adopt measures to reduce and recycle preparation activities will be removed to rock from the LNG storage tank site construction. audit. 
soil, solid wastes where practicable. Dispose an existing storage area near No Name and 	smaller 	amounts of soil 	when Report audit summary 

of remaining wastes so as to reduce any Creek. placing pipe under site roads, in 	annual 	env 	report 
environmental impacts. under 	the 	ratified 

North 	\'Vesl 	Gas 

Development 
(Woodside) 
Agreement 1979. 
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Public Environmental Review/Public Environment Report 
Additional NWSV LNG Facilities Project 
(Executive Summary) W000SIDE 

MANAGEMENT OF CONSTRUCTION PHASE OF PROJECT 

Environmental Environment Proposed Management Proposed Implementation Timing Compliance 
Issue Austral ia/DEP(WA) Strategy Measurement 

Objective  
1151 Wash' \taiiats'tw'iiI Solid \v.t('s] 115.11 Solid 5,1511's ',vill be (lis1ioi'(l of in FsIoital>'d 	quantities 	of 	solid 	\vas(es Before 	and 	(luring Confirm 

- Solid wastes, Primary Adopt measures to rede e and n' 	( l> accordance with Shin' of Roel)ourne and will 	Is' 	provided 	to 	the 	Shire 	of construction phase. in 	wiling 	to 	Shire 	of 
Scrap Steel. sol ii wastes where practi( a)le. Dis lose DEPIWA) requirements. Roebourne ,i nd DEP(WA) Is' ore and Roebourne 	an I 	DEP 

of remaining wastes so as to n'duu' any during 	onstruc.tion work. (\VA). 
environmentalimpacts.  

IS> )I id 'va st('s] 115.21 	Wls 'n' 	>ssi I ,le, 	high 	qualily Devc'lop 	recv I ng 	>roc edures Before 	c onstru( lion Recycl ng effort 	reporte( I 
A lot it rm'asures to reduce a n( i rer yc le steel, a lu mini urn sc rap, w >0(1 and pa per for high ( cia lit 	lila te na Is. phase. n 	annual 	Waste 
solid wdstes where practicable. Dispose irodu> Is will he reused or recycle> I. Lesser 	ctuil ity 	steel, 	al utniniufli, Summary 	Report 	10 

of renla i fling wastes so as to redis e any wo s I, 	paper and 	plast( 	lebris DEP(WA) 	cinder 	()GP 
environmental impacts, not suilabk' for recycle 	will 	be environmental licence. 

dis1 osed of in accorda nce wit Ii 
existi ni. 	site i  roc ei lures. 

NOISE ISSUES - MANAGEMENT STRATEGY AND CONTROL  
[161 Noise. INoise] [16.1] 	Woodsith' 	will 	devise 	suitable Noise monitoring will be 	ondu ted During construction Confirm noise monitoring 

Prote I the amenity of nearby residents corrective 	aclion, 	so 	installed when appropriate to ensure that levels results and any terrestrial 
from 	noise 	and 	vibration 	impacts equipment 	and 	construction 	a> tivities are within acceptable criteria. ac lion 	in 	annual 	env 
resulting from activities associated with omplv 	with 	the 	noise 	abatement report 	under 	the 	ratified 
the proposil by ensuring that noise and I statutes of WA. (The physical 	lista,ice 	ls'twee,, 	the North 	West 	(;as 
vibration 	levels 	meet 	statutory con Stri ((1 ion 	Site 	and 	the 	clearest Deve lot >nwnt (Woodsicle) 
require irs'nts .111(1 , 	(>'F aa ble sta is lards. resic/eotia I area 	(k' Oanij I jer 	10 km Agree mont 1979.  

a cv,> 0 	will 	at boo> te 	the 	cloNe 	to 
neghgiiale levels).  

MARINE ISSUES — MANAGEMENT STRATEGY AND CONTROL  
[17] Effluent Discharges - [Oil from onshorel [17.11 Bunding will be installed in areas Acciih'ntal spiltages into hunds will be Ongoing. Confirm 	in 	annual 

Process Protec I 	sensitive 	environments 	and where there is a possibility of accidental either rej irocessed or disposed of at a Waste 	Summary 
Effluent/Stormcvaler. species from hydro(arl ion spills. oil 	(ontamination. 	Where 	appropriate, DEP(\VA) 	approved 	liquid 	disposal Report to DE Pi.WA). 

the hunding will be protected from Ihe site. 	Au ordingly, 	the 	quality 	of 	the Bunding 	to 	meet 
ingress of rain. c'(ft uent 	disc harged 	into 	Mermaid AS/NZS 	1940. 

Sound 	from 	the 	01, P 	sv ill 	be A1 iprova I 	under 
minimised 	and 	continue 	to 	meet licensing/works 
current Is em e 	ondili ins. airo'al 

requirenients. 

) ) 	
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Public Environmental Review/Public Environment Report 	 jf 
Additional NWSV ING Facilities Project 	 w000sirx (Executive Summary) 

MANAGEMENT OF OPERATIONAI PHASE OF PROJECT 

Environmental Environment Proposed Management Proposed Implementation Timing 	Compliance 
Issue Australia/D[P(WA) Strategy Measurement 

Objective  
1181 FIIluent l)is 	h.irges - 1()11 frocic onslioref 118.11 	Sulfinol 	onentratiocis 	ill 	( )(W Potential 	Sulljiiol 	piIk 	froiii 	LN( 	trains Durir', ConIirni in annual \\'aste 
Pro e' Prote I 	'en.itive 	environments 	.inil effluent disc harp_ed to 	hi' envio)nmeot will 4/.-  will he segregated from other general design 	of Summary 	Report 	to 
Effluent/Storrosvater species from hvdro x arbon spilt. he 	niainlai nec I 	within 	existing 	license oil spills and ret crocessed. fa( ilili0l. DEPCSVA). 
o onti riue( I). conditiori.  

1191 Vessel Operations - [Shipping traffk I 119.11 	The 	existing 	ChEMMS 	monitoring Report results of Project ' 	impact on (oral For 	each Confirm 	in 	annual 

Shi1 >1)1  ng Turbidity. Assess 	the 	m Otis 	of 	the 	inc reased t  crograni 	or 	other 	Woodside 	marine ( ommunutv in ChEMMS Programme or ChEMMS environmental 	ret curt 

5 1)111 ciog frequeo v and vol icme. monitoring 	programs 	will 	ontinue 	to other marine monitoring program. report, under 	the 	ratilied 	North 

monitor for efle 	Is on 	orats in the vi, inily of West Gas Development 

the proctu 	I 	load-out jetties from 	cx reasecl (Woodside) 	Agreement 

turlmidilv. 	These 	projects 	will 	jIso 	monitor 1979.  
I tie 	over., II 	impacts 	of 	the 	P,'oject 	01) 	the 
man tie e rivironme 1)1.  

[201 Vessel Operations - Shipping trafficl 120.1 	TBT sediment and hiota 	loads will Report resUlls of Project's impact on TBT For 	each Confirm 	in 	a nnuat 

TBT 11111 ,.x Is. Assess 	the 	impacts 	of 	the 	increased c onti nue 	to 	he 	monulored 	a' part 	of 	the toads in sediment as part of ChEMMS ChEMMS environmenla I 	report 
shipping frequency and volume. ChEMMS 	prograinnie 	or 	other 	t meriodi Programme or other marine 	monitoring report. under 	Iii,' 	ratified 	North 

marine monitoring mn gra mme . programme. West 	('as 	Dove 1ot ment 
(Woodside) 	Agreement 
1979. 

ATMOSPHERIC ISSUES — MANAGEMENT STRATEGY AND CONTROL  
1211 Greenhouse [Greenhouse Gasesj 12 1.11 The in( rease ill CO)(' enuis5iofl5 will Wmxxiside 	has 	omr0itte I 	to 	instal t Ongoing. No action required. 

Emissions from Existing Estimation of carbon ttioxide equivalent he 2.9 Mtpa . The ( )( P total emissions will equi ,nrent 	to 	mini rnise 	greenhouse 	gas 
OGP and Project, emissions 	from 	the 	existing 	and 	the increase 	to 	7.7 	Mtpa . 	The 	increase 	in emissions in, both absolute terms (Mtpa) 

propox'd new plant. emissions is 	<60' 	of existing levels and and in go'eof loose elticieocy terms tonnes 

orresponds 	to 	.m 	production 	increase 	of (T()e/uriit of hydrocarbon produ(t). 
1O7 	. (II)e ,oicJit,00al gree,mlmoicse gas eqoipoieot 

.1(1(1 approxinmd tely $50 001110(1 to I'm OjCCt 

cost.)  

ttt/)4/ Ill 
Do ument No. 1-0000RH 	 I<. UUJ Rev A 	 1I  Page XF 



Public Environmental Review/Public Environment Report 
Additional NWSV LNG Facilities Project 
(Executive Summary) 

w 
W000SIDE 

MANAGEMENT OF OPERATIONAL PHASE OF PROJECT 

Environmental Environment Australia/DEP(WA) Proposed Management Proposed Timing Compliance 
Issue Objective Strategy Implementation  Measurement 

1221 (,reenhous(' 	- Sink Enhancement] 122.1] 	\Voodside 	ha'. 	)r&.vioijIv Wod'.ide 	Ian' to und'rtake a Ongoing. A 	umnmnar 	of 	the 
Sink Enhancements. Estimate the gross amounts of greenhou'.i 	ga'.i' commissioned a '.tudv to 	nve'.tigatm 	the more deiai k'd study of forestry fi ncli ngs from the detailed 

that may he soaked UI) from sink enhanc('ment feasibility of various offset options. options as part of its ongoing study will be incorporated 
programs linked to the proposed Project in CO2 greenhouse reduction strategy. in the Annual 	Report 	to 
equivalent figures. the 	Greenhouse 

Challenge 	Office 	when 
Iinalised. 

1231 Greenhouse. Gases - [Benchmarking of LNG Processes) [23.11 The agreed performance indicator Woodsite will 	instatt the Shell Detailed 	Design Confirmation of design in 
Benchmarking. Minimise 	greenhouse 	gas 	emissions 	...with was process fuel efficieny as this hears C3/MR LNG 	technotogy with through 	to the 	LNG 	Expansion 

comparison 	to 	other 	LNG 	Proessi's 	(Proje(t a direct relationship to the major COi extended Waste heat recovery operation. Works 	Approvat 
Assessment Guidelines), emission 	source 	of 	fuel 	combustion, giving 	it 	the 	wortd's 	most documentation 	and 	the 

Emission 	information 	is 	commerciatty efficient LNG process. annuat 	report 	to 	the 
Indicate the intended measures and the world's sensitive and not avaitabte from other Greenhouse 	Challenge 
most efficient 	technologies 	to be adopted 	to similar plants. Office. 
minimise greenhouse gas emissions (EPA Bulletin 
12). Woodside has selected the Shell C3/MR 

process 	with 	extended 	waste 	heat 
Compare the greenhouse gas efficiency of the recovery. 
proposed Project 	(per unit of product or other 
agreed performance indicator) with the efficiency (The 	process 	selected 	has 	a 	fuel 
of other 	projects 	using 	the 	same 	or 	different efficiency of 	>94% 	compared with 
technologies producing a similar product. oilier 	processes 	selecied 	with 

ecuiciencies of 90-93.5%). 

[241 Greenhouse Gas [Greenhouse Gases] [24.1] 	Woodsicle 	on 	behalf 	of 	the Complete. All 	phases 	of Annual 	Report 	to 	the 
Reduction Strategy Mitigate greenhouse gases in accordance with NWSGV 	partners 	has a current 	Co- Project. Greenhouse 	Challenge 
(Greenhouse Challenge). established 	policies 	and 	agreements 	(Project operative 	Agreement 	with 	the Office. 

Assessment Guidelines). Commonwealth Government under the 
"Greenhouse Challenge" program. 	The 

As a matter of information, indicate whether the Project 	will 	be 	incorporated 	into 	the 
proposed 	Project 	will 	be 	entered 	into 	the existing Company-wide Agreement. 
(;ommonwealth 	Governments 	'Greenhouse 
Challenge" voluntary agreement program (EPA 
Bulletin12).  
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Public Environmental Review/Public Environment Report 
Additional NWSV ING Facilities Project 
(Executive Summary) 

WOOS!DE 

MANAGEMENT OF OPERATIONAI PHASE OF PROJECT 

Environmental Environment Australia/DEP(WA) Proposed Management - 	Proposed Timing Compliance 
Issue Objective Strategy Implementation  Measurement 

[25] Management of NO,. Air E mission.j [25.11 	The 	factors 	prorltotirii 	the I flstri lIJtiOn of 	tow 	NOx Construction 	phase C OiO 	ia n( e monitoring 

Emissions. Ensure that conditions which could promote the formation of photochemical smog that burners to all 	new gas and ongoing. and 	reporting 	of 	air 

formation of photochemical smog are managed are 	within 	Woodside's 	capacity 	to fired equipment. emissions through OGP 

to minimise the frequency. manage 	(Ic 	emissions) 	will 	be Thermal combustion of licence 	and 	under 

minimised 	through 	design 	and the 	Sulfinol 	vent 	gas Environmental 

operation, stream 	and 	the Protection Act 1986. 
installation 	of (try 	seals 
(where 	technically 
feasible) 	or 	seal 	gas 
recovery 	 in 
compressors. 

This will 	remove 	the 	major 
sources 	of 	photochemically 
reactive 	hydrocarbon 
emissions.  

[Air Emissions] [25.2] Fuel burning equipment has been Installation 	of 	low 	NOx Construction phase. Compliance monitoring 

Ensure emissions are minimised. specified 	to 	meet 	the 	following 	NO5 burners to all 	new gas fired and 	reporting 	of 	air 

slandards; equipment. emissions through OGP 

Guaranteed at <100 mg/m1; licence 	and 	under 

Expected operational Covirotimental 

concentrations of 70 mg/mt.   Protection Act 1986. 

(Air Emissions] [25.31 Modelling performed 	by CSIRO No actions required. Completed. Report included as part 

Ensure emissions are minimised. for Woodside indicates that ground level of PER appendices. 
concentrations 	of 	NOx 	and 	smog 
products (oione and particulates) from 
the 	expanded 	plant 	are 	well 	1)010w 
NHMRC 	and 	Ambient 	Air 	Quality 
NEPM recommended levels considered 
acceptable for residential areas.  

[26] Management of Other [Air Emissions] [26.1] 	Emissions of toxics, 	particulates Existing 	OCP 	and 	Project Ongoing. Compliance monitoring 

Emissions. Ensure 	that 	emissions 	of 	NO5, 	SOS, and 	smoke 	will 	meet 	established processes 	(to 	not 	produce and 	reporting 	of 	air 
hydroarbons, toxics, particulates and smoke are emission stanctards and existing licence emissions of these substances emissions through OGP 

assessed and meet acceptable standards. Ensure conditions for the Project. that 	warrant 	detailed licence 	and 	under 
emissions are minimised. consideration. loviroornenta! 

_________________________ Protection Act 1986.   
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Public Environmental Review/Public Environment Report 
Additional NWSV ING Facilities Project 
(Executive Summary) W000SIDE 

MANAGEMENT OF OPERATIONAI PHASE OF PROJECT 

Environmental Environment Proposed Management Proposed Implementation Timing Compliance 
Issue Australia/DEP(WA) Objective Strategy  Measurement 

Management of I( )one Layer] Most "hard' c>iorie depleting '.uh'.taric.es No 	lion required. No ,o lion required. No action required. 
Other Emiscion'. (cont) Protec I the ozone layer in a o on lame with phasei I out on ( )( P. 

Commonwealth 	( )osie 	l'rokiction 	Act No a( lion required. 

1989 and the WA Fnvjron,oeie l'rotect,on 

(0/one_Depletion)_('obey_1993.  

TERRESTRIAL ISSUES - MANAGEMENT STRATEGY AND CONTROL  
Mercur tMerc ury regenerationj (27.1] Spent mercury bed material will Take-hack arrangement in place with When bed capacity Confirm 	in 	annual 

Regeneration. Prevent 	losses 	to 	the 	environment 	and be re-processed to extrar t the mercury manufadurer. is exhausted. environmental 	report 
ensure appropriate disposal of cpent bed and 	then 	disposed 	aç propriately 	by under 	North 	West 	Gas 
material. manufac turer 	or 	approved 	waste (NB: bed liie is > 6 years doe to very Development (Woo(lsicle) 

disposal contractor. sniall an iouot of mercury in feed gas).  Agreement 1979.   

(281 Groundwater. lGroundwaterl (28.11 Areas where there is potential for Areas around new facilities that have a During Post 	construction 
Maintain 	the 	beneficial 	uses 	of iroo ess spillage 	vil I be fully contained potential 	for 	process 	material 	spills construction phase. site audit. 
groundwater, 	including 	ecosystem to 	prevent 	contamination 	of 	the will be bunded. Accidental spi Ilages Report 	audit 
maintenance, consistent with the draft WA groundwater, into 	bcinded 	areas 	will 	be 	either sunornary 	in 	annual 
C uicleli lies 

 
for Marine and Fresh Waters reprocessed 	or 	disposed 	of 	at 	a env report under the 

(EPA 	993). DEP(WA) 	approved 	liquid 	disposal ratified 	North 	West 
site. Gas 	Development 

(Woo( hide) 
Agreement 1971). 

Icroundsvaterl [28.21 	Groundwater 	monitoring 	is Investigations 	into 	below 	ground Before Confirm 	any 	additional 
Maintain 	the 	beneficial 	uses 	of reported to the DEP(WA) in biannual contours 	and 	drainage/groundwater construction, groundwater 	monitoring 
groundwater, 	including 	ecosystem and 	annual 	reports. 	This 	reporting flow paths will continue, requirements 	and 	reflect 
maintenance, consistent with the dralt WA mechanism 	is considered sufficient 	to any 	changes 	in 
Guidelines for Marine and Fresh Waters c:over 	the 	Projec:t. 	1-lowever, amendments 	to 	OGP 
(EPA 1993). requirements for additional monitoring environmental licence. 

bores will be ascertained on c:ompletion 
of a c:urrent_groundwater_study.  

(29] Decommissioning. (Decommissioning] [29.1] The facilities have a life in excss Dec;ommissioning 	plans 	will 	be During 	life 	of Approval from DME and 
Protect environment from adverse impacts of 	30 	years, 	and 	will 	be continuously 	pro-a(tively 	revised NWS(;V l'rojcc. DEP(WA) 	of 	final 
and 	ensure 	that 	the 	Statc' 	and deconimissionecl 	simultaneously 	with throughout this period to ensure best decommissioning plan. 
Commonwealth 	Governments 	rio 	not existing facilities. practice 	at 	the 	time 	of 	the 	plaict 
inc;ur a long-term liability, 	in accordance closure. 
with 	the 	Environment 	Protection 	(Sea 
Dumping) Act and the London Dumping 
Convention. 

10/24/98 
Document No. L0000RH003 Rev A Page XLIII 



vv 
WOODSIDE 

Public Environmental Review/Public Environment Report 
Additional NWSV ING Facilities Project 
(Executive Summary) 

MANAGEMENT OF RISK ISSUES FOR PROJECT 

Environmental Environment Proposed Management Proposed Implementation Timing Compliance 
Issue Australia/DEP(WA) Strategy Measurement 

Objective  
RISK ISSUES - MANAGEMENT STRATEGY AND CONTROL  

1301 Risk. Risk - human health and safety] [30.1] The Project will meet established Preliminary 	haLard 	assessments Prior 	to 	start-Up 	of Acceptance of updated 

Ensure that risk is assessed and managed criteria for risk associated with 	the 	new have 	been 	undertaken 	for the new facilities and on-  Safety 	Cases 	and 

to 	meet 	the 	EPA' 	criteria 	for 	off-site facilities, new 	facilities. 	The 	Project 	will going. Management System by 

individual 	facility 	risk 	in 	EPA 	Interim meet 	established 	criteria 	for DME. 

Guidance (No 2) Risk Assessment and industrial activities. 
Management: 	Offsite 	Individual 	Risk A full QRA will be undertaken 
from Haiardous Industrial Plant and the for 	the 	Project 	and 	(he 	Safety 
DME's requirements in respect of public Case updated. 
safety.  

Risk. [Risk human health and safety] [31.1] Risks posed by plant expansion to Preliminary hatard acsessnlents have Prior 	to 	slart-up 	of Acceptance of updated 

Ensure the public risk associated with human life has been assessed and will be been undertaken for the new facilities, new facilities and on- Safety 	Cases 	and 

implementation of the Project is ALARP utilised during the updating of the Safety This 	assessment 	will 	be 	expanded going. Management System by 

and in compliance with the criteria. Case. during 	the 	updating 	of 	the 	facility DME. 
Safety 	Cases 	and 	Management 
System.  

Risk. [Risk human health and safety] [32.11 The existing Safety 	Case 	will 	be Updating of the Safety Case will be Prior 	to 	start-up 	of Acceptance of updated 

Ensure that the SMS for the expanded updated to include the Project. undertaken before construction phase new facilities and on- Safety 	Cases 	and 

plant 	includes 	the 	additional 	plant for this Project. going. Management System by 
operations 	and 	complies 	with 	the DME. 
National 	Standard 	for 	the 	Control 	of (Updates 	of 	the 	Safety 	Case 	,ire 
Major Hazard Facilities. perforrcied 	at 	a 	,riaxi,uuoi 	of 	Pvc 

yearly intervals. The 5 yearly update 
will take the format of a review of the 
coo(e,it Or accuracy and a re-issue as 
a minimum).  
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Public Environmental Review/Public Environment Report 
Additional NWSV ING facilities Project 
(Executive Summary) W000SIDE 

MANAGEMENT OF SOCIAL ISSUES FOR PROJECT 
Environmental Environment Proposed Management Proposed Implementation Timing Compliance 

Issue Australia/DEP(WA) Strategy Measurement 
Objective  

SOCIAL ISSUES - MANAGEMENT STRATEGY AND CONTROL  
(33) Worklorce. [Social Impacts] (33.1] 	Ensure 	availability 	of Woodside 	is 	currently 	investigating Prior 	to 	Start-up/ No action required. 

Ensure 	social 	impacts are 	acceptable. accommodation 	for 	construction using leased accommodation, new or Ongoing. 
Inlormatuon provided on the: workforce of 2000-2500 and permanent existing 	village 	and 	caravan 	park 

Numbers of workers required at workforce of 50-100 people. capacity 	and 	land 	unconstrained 	by 
the various stages of the Project; Native Title (refer Figure 7.1). 
Requirements for accommodation 
and _options_available.  

Workforce (continued). [Social Impact] [33.2] 	Ensure 	adequate 	infrastructure 	in Previous 	Woodside 	contributions Before and 	during No action required. 
Provisions of other 	services 	and place for projected workforce. have 	ensured 	spare 	capacity 	in Project. 
facilities 	to 	support 	the 	Project regional infrastructure to meet the 
workforce and families, needs 	of construction 	workforce 
Effect of workforce on offsite areas (Naralup and Assoc 1996). 

(recreational use). Proposed 	accomodation 	village 
will 	include 	limited 	recreation 
opportunities to ease pressure on 
town facilities. 

[Social Impact] 133.31 	Bypass 	road 	around 	Karratha Woodside 	will 	continue 	to 	strongly Ongoing No ac:tion required. 
Provisions 	of 	other 	services 	and preferred 	for 	general 	and 	construction encourage 	the 	Government 	for early dis ussions. [State 	Government 
facilities 	to 	support 	the 	Project traffic. (ompletion of the bypass road around action) 
workforce and families. Karratha 	(as 	identified 	by 	WA 	State 
Effect of workforce on offsite areas Government in 1998 "Transform WA" 
(recreational use), package). This road would be utitised for 

general and construction traffic. 

[Social Impact] Transportation 	strategy 	under Before start-up. Transportation 	strategy 
Provisions of other 	services 	and [33.4) 	A 	Project 	transportation 	strategy development. summary 	document 
facilities 	to 	support 	the 	Project summary document will be prepared for provided 	to 	DEP(WA) 
workforce and families. DEP(WA) 	information 	prior 	to 	Project (Ibis transport by third parry is currently for information prior to 

commencement. Effect of workforce on offsite areas preferred Option). Project start-up. 
(recreational use). 
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Public Environmental Review/Public Environment Report 
Additional NWSV ING Facilities Project 
(Executive Summary) 

MANAGEMENT OF SOCIAI ISSUES FOR PROJECT 

Environmental Environment Australia/DEP(WA) Proposed Management Proposed Timing Compliance 

Issue Objective Strategy Implementation  Measurement 
(Soc Lii linact( 133.51 	\Lixiinkalion 	of (cii ,il 	workforce ( )nooing 	ilic ti-.ioii- Before 	start-up. ucnmarv 	of 	ha 

Provision,  of other 	-ervic i',  and fu.iIities to in contructiicn prOp( I. proc cidirig 	'vitti 	maui During 	!'rO)tC( vorkforc C 	I carLa iç)atuon 

Upport the Project workforce and families. ontractor 	to 	ensure construction. and 	training 	t)roVil 	in 

Effec.t 	of 	workforce 	on 	offsite 	areas more local participation annual 	environmental 

(re(reational use), in 	 construc Lion report 	under 	the 	ratified 

work for( e, 	including North 	West 	(las 

support 	for 	further/re- Development (Wo(lside) 
training 	at 	Karratha Agreement 1979. 

(lii tege where required. 
Disc ussions 	with 
stakehoklers 	to 	ensure 
jot) 	opportunities 	for 
local 	Aboriginal 
communi Is'.  

ISocial Impacti [33.6] 	Extension 	of 	exdusion 	ione No 	signifk ant 	impact 	on Extension 	granted No action required. 

Provisions of other services and facilities to around LNC Loading Fi ilities. recreational 	activities around before start-up. 

support the Project workforce and families. Burrup Peninsula. 

Effect 	of 	workforce 	on 	offsite 	areas 
(recreational_use).  

1341 Aboriginal Heritage. [Heritage] [34.1] A survey of affected areas for the Aboriginal site clearance will Prior 	to 	the Letter 	from 	AAD 

(;omply with the Aboriginal Heritage Act 1972 Project has been conducted. be undertaken in accordame commencement 	of confirming acceptance of 

and other statutory requirements in relation to with the Aboriginal Heritage clearing for additional proposed 	disturbance 

areas of cultural or historical significance. [34.2] Any Aboriginal site clearance will Act 	(1972) 	and 	in 	particular fat ilities 	or 	laydown areas. 

be done 	in 	ac.orclance 	with 	existing Section 	18. Consultation 	has areas. 

legislation. previously 	been 	undertaken 
with 	local 	Aboriginal 

representatives 	and 	the 
Aboriginal 	Cultural 	Material 

Committee (ACMC) for all site 
disturbances. The Miii isler for 
Aboriginal Affairs has granted 

c onditional tuermission in May 
1998 	to 	(titurt) 	Aboriginal 
sites 	within 	the 	Project 	land 
areas and has endorsed the 
Companys Site Management 
Plan.  

MANAGEMENT OF SOCIAl.. ISSUES FOR PROJECT 
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Environmental Environment Australia/DEP(WA) Proposed Management Proposed Timing Compliance 
Issue Objective Strategy Implementation  Measurement 

[35] National Eta Ic. [National estate] [35.11 Area,  Ii Ie I 	in 1he Regi ter of the A survey of protected 	area. Prior 	U 	'Ia rt ut 	of No action req ui rec I. 
Protect 	area, 	listed 	on 	the 	Register 	of 	the National 	Estate 	or 	urrently 	under on 	Register 	ha> 	been clearing 	for 	Project 
National Estate or currently under assessment. assessment will not be impinged upon conducted, area. 

by_the_Project.  

[361 Shipwrecks. IHistoric shipwrecks] 136.11 Selection of shipping clidnnel and Liase 	with 	WA 	Maritime Before 	start 	of Letter from WA Museum 
Protect historic ship wrecks from (lanlage during jetty berth dredging arid blasting works Museum 	to 	ensure 	historic construction phase. confirming 	consultation 
dredging 	activities 	in 	accordance 	with 	the to 	avoid 	crossing 	any 	listed 	historic wrecks are identified. re 	marine 	blasting 	and 
Historic 	Shipwreck 	Act 	and 	Maritime shipwre 	k'.. dredging works. 
Archaeology Act. I I 

1371 Increased Demand for [Increaed demand for natural resources] [37.1] This development will not impact No action required. N/A. N/A. 

Natural Resources. Specify the impact of this proposal on current to 	any 	appreciable 	degree 	on 	gas 
reserves, resource levels in Australia, 
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1.0 INTRODUCTION 

1.1 	Background 

The North West Shelf Gas Venture (NWSV) is Australia's biggest resource 
development. The existing Onshore Gas Plant (OGP) occupies 231 hectares 
on a lease at Withnell Bay, near Dampier on the Burrup Peninsula about 
1,300 km north of Perth (refer Figure 1). In addition, the NWSV has sought 
an extra 45 hectares of long term leased land from the government for 
construction laydown and possible future expansion. 

Based on the large gas and condensate reserves in the North Rankin and 
Goodwyn fields discovered off the Western Australian (WA) coast in the 
early 1970's, the NWSV commenced commercial development in 1980. 
The project was developed under the "North West Gas Development 
(Woodside) Agreement 1979", a State Agreement, between the NWSV and 
the Western Australian Government. 

The NWSV has been through four major phases of development and 
extensive debottlenecking of existing facilities. 

The first phase of development, the domestic gas phase, involved the 
construction of one of the world's largest capacity offshore gas production 
platforms on the North Rankin field, 135 kilometres from the Pilbara coast. 

The North Rankin A platform extracts gas and condensate (a light oil 
produced in association with natural gas) which are piped ashore together 
via a large diameter subsea pipeline to a processing plant on the Burrup 
Peninsula, near Dampier. 

Onshore, the gas and condensate are separated and the condensate sold on 
the open market. The natural gas is treated and compressed into the 
Dampier-Bunbury pipeline supplying customers in Perth and the south 
west of WA. 

In 1985, work started on the second major phase of development, the LNG 
export phase. This second phase involved the addition of two 2.2 Million 
tonnes per annum (Mtpa) LNG processing units (trains) and additional 
stabilisation and condensate storage facilities. This phase was completed 
during 1989. 

The third phase involved the construction of a third LNG train, bringing the 
total capacity of the plant to 6.6 Mtpa of LNG in 1993. Additional 
condensate storage and stabilisation facilities were also constructed to ready 
the onshore plant for the arrival of gas in 1995 from the second offshore 
production platform, Goodwyn A (GWA), some 23 kilometres distance from 
North Rankin A. 

In 1993 it was decided to add the Liquefied Petroleum Gases (LPG), 
propane and butane to the product mix of the OGP. Construction of the 
facilities required to produce 800,000 tonnes per annum (tpa) of propane 
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and butane was completed in 1995. 	This expansion required the 
construction of a new Condensate and [PG loadout jetty. 

Also in the same year, production of crude oil from the offshore Wanaea 
and Cossack fields commenced from the Floating Production Storage and 
Offtake (FPSO) facility, 11 Cossack Pioneer". Oil produced through the FPSO 
is directly off-loaded to crude oil carriers while associated gas is transported 
through an inter-field pipeline to the North Rankin A platform for delivery 
into the subsea pipeline to the OCP. 

Further work in 1995 involved debottlenecking of the existing LNG trains, 
raising the total LNG capacity to 7.5 Mtpa delivered. 

Opportunities for expansion of the North West Shelf facilities have since 
been identified as a result of: 

New gas and oil discoveries in offshore North-West Shelf area; 

Additional domestic gas market opportunities (deregulation); 

Spare offshore liquid production capacity; and 

Increasing LNG demand in East Asia. 

These opportunities have stimulated various development proposals 
including: 

Domgas Debottlenecking and Second Trunkline Installation Project 
(State and Commonwealth Public Environmental Review/Report (PER) - 
recently approved); 

Liquids Expansion Project (No formal assessment required - Works 
approval recently approved); and 

Additional NWSV LNG Facilities Project (State and Commonwealth 
PER). 

The LNG Expansion Project ("The Project") involves doubling the LNG 
production by constructing two extra LNG processing trains (ie trains four 
and five), additional power generation equipment, a new LNG storage tank, 
an extension to the existing LNG jetty, plant utility and safety equipment 
and associated construction facilities. An extra six or seven ships will also 
be required to transport the LNG. 

1.2 	Proponent 

The proposed expansion forms part of the North West Shelf Gas Project. 
The North West Shelf Gas Project is a joint venture between: 

Woodside Energy Ltd; 

BHP Petroleum (North West Shelf) Pty Ltd; 

BP Developments Australia Ltd; 
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Chevron Asiatic Ltd; 

Japan Australia LNG (MIMI) Pty Ltd; and 

Shell Development (Australia) Pty Ltd. 

The designated operator of the North West Shelf Gas Project is: 

Woodside Energy Limited (WEL) (formerly Woodside Offshore Petroleum 
(WOP)); 

GPO Box D188 

Perth WA 6001 

1.3 	Legislative Requirements 

1.3.1 Commonwealth 

The Commonwealth Environment Protection (Impact of Proposals) Act 
1974 ([PIP Act) requires that any Minister making a Commonwealth 
decision about a proposed project is required to determine the 
environmental significance of that proposal. If the proposal is considered 
likely to have significant environmental effects, the proponent must be 
designated and the Commonwealth Minister for the Environment must 
decide whether environmental assessment is required. 

Accordingly, the referral for this proposal was sent to the Minister for 
Resources on 23 December 1997 seeking his advice on whether 
designation was required. The Minister responded on 6 January advising 
Woodside that he had designated the Company as proponent of this Project 
under the provisions of the EPIP Act. 

The Minister for Environment responded to Woodside on 10 February 
1998, advising the Project was subject to assessment under the 
Environmental Protection (impact of Proposals) Act 1974 and the level of 
assessment would be a PER. 

In the case of the LNG Expansion Project, other Commonwealth permits 
will be required for dredging associated with the construction of shipping 
channels, turning circles and berthing pockets. 	These activities will 
generate spoil that requires disposal. Spoil disposed in Australian waters 
requires a sea dumping permit under the Commonwealth Environment 
Protection (Sea Dumping) Act 1981. This legislation is based on the 
Convention on the Prevention of Marine Pollution by Dumping of Wastes 
and Other Matter and the Protocol for the Prevention of Pollution of the 
South Pacific Region by Dumping. 

1.3.2 Western Australia 

The Project was also referred to the Western Australian Environmental 
Protection Authority by the WA Department of Resources Development as 
the co-ordinating body for resource development in Western Australia. The 

) ) 	
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Environmental Protection Authority determined on 10 February 1998 that 
the Project will be formally assessed under the WA Environmental 
Protection Act 1986, and set the level of assessment as a Public 
Environmental Review (PER). 

To minimise duplication, the Project will be jointly assessed by the 
Commonwealth Environment Australia and the Western Australian 
Environmental Protection Authority. The Western Australian Department of 
Environmental Protection in consultation with Environment Australia will be 
responsible for coordinating the Project on behalf of the two assessing 
bodies. The period for public comment on the PER document has been set 
at four weeks. 

	

1.4 	Current Project Status 

The LNG Expansion Project has recently completed the Basis of Design 
(BOD) phase, where the technical aspects of design are developed. 
Sufficient information on the Project is therefore available to describe the 
most significant environmental aspects and suggest management strategies 
based on previous experience and research to control and minimise these 
potential impacts. Where there are different options to be considered for 
aspects of the Project, each option is discussed in full in terms of its 
potential environmental impact. 

The Project specification for the LNG Expansion Project was started on 3 
August 1998. 

Woodside does not believe that there has been any significant change in the 
Project scope from that which was originally provided to the DEP(WA) and 
Environment Australia in the original referral document. 

	

1.5 	Project Scope 

The Project is fully described in Section 2. The Project scope includes the 
following major components: 

2 additional LNG processing trains (ie trains four and five) capable of 
increasing LNG deliveries from 7.5 Million tonnes per annum (Mtpa) to 
15.5 Mtpa; 

1 additional fractionation unit; 

2 additional power generation units; 

1 additional LNG jetty berth; 

Additional LNG ships; 

Dredging and blasting works and spoil disposal; 

1 additional LNG storage tank; and 
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Utilities upgrade (nitrogen plant, water treatment facilities, waste heat 
recovery from existing power plant). 

Excluded from this Project scope are: 

Works associated with Domgas Debottlenecking and Second Trunkline 
Installation Project (as described in the PER for the project); 

Works associated with Liquids Expansion Project; 

Works associated with any off-shore developments; and 

The construction of new buildings such as the Administration block, 
warehouse, workshop, fire station and training centre. 

1.6 	Future Expansion 

increased reserves, market opportunities for natural gas and spare offshore 
capacity have stimulated various expansion opportunities within the North 
West Shelf Venture. 

The timing, geographical location, technical constraints and differing 
environmental impacts of these expansion proposals has resulted in a 
number of different environmental assessments currently in progress. These 
are briefly summarised below: 

1.6.1 	Liquids Expansion Project 

The Liquids Expansion Project (LEP) has received environmental clearance 
under Part IV of the Environmental Protection Act 1986 and has received a 
Works Approval Permit to proceed. 

The LEP involves the construction and operation of additional facilities to 
the OGP. The current offshore liquids production capability and trunkline 
capacity will be used to provide additional natural gas and liquid for 
onshore processing, storage and export of Condensate and LPG. 

The project will install additional stabilisation capacity to raise condensate 
production to 172,000 barrels per day and extra fractionation to increase 
LPG production to 1.7 Mtpa. The project also includes power generation, 
LPG storage and additional utilities. 

Waste heat utilisation will keep greenhouse emissions to a minimum and 
increase the overall energy efficiency of the facilities. 

(The LEP works approval application and supporting documentation is 
available from the DEP library if additional information is required). 

1.6.2 Domgas Debottlenecking and Second Trunkline Installation Project 

The Domgas Debottlenecking and Second Trunkline Installation Project 
involves the installation of a second trunkline from NWSV offshore 
production facilities to the existing OGP and the debottlenecking of the 
existing domestic gas trains to facilitate additional gas supplies to an 

1)1)11 	
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expanding gas market in WA. The joint Commonwealth/State PER was 
released for a 4 week public comment period in November 1997. The 
project has recently received final Commonwealth and State Government 
ministerial approval. 

1.7 	Petroleum Resources 

The offshore region of the North West Shelf contain Australias most 
prospective and prod uctive hydrocarbon province. Within Australia, there 
are estimated to be 98 Trillion cubic feet (Tcf) of recoverable gas reserves. 
Western Australia is estimated to have at least 62 Tcf of recoverable gas 
reserves (Western Australian Oil and Gas Review, 1997). 

The North Rankin field holds approximately 6.4 Tcf (net production minus 
future fuel and flare) the Goodwyn field about 3.5 Tcf (net production 
minus future fuel and flare) and the Perseus field 7.7 Tcf (net production 
minus future fuel and flare), making these reserves total approximately 1 7.6 
Tcf. These fields are sufficient to maintain production from the NWSV 
Project well into the next century and cater for the proposed expansion by 
the development of existing and new reserves. 

This development will not impact to any appreciable degree on gas 
resource levels in Australia. 

1.8 	Community and Government Consultation 

Woodside consulted with regulatory agencies, industry and community 
group stakeholders throughout the early phases of the Project. Contact with 
key Government agencies has been ongoing since January 1997. 

Woodside plans a series of public meetings and displays during the public 
comment period. A telephone query number will also be established to 
answer community questions about the Project. 

1.9 	Benefits of Project 

1.9.1 Economic 

LNG from the NWSV accounts for 11 percent of world trade in LNG and 14 
percent of regional demand in Asia (Access Economics, 1997). Annual 
demand for LNG in the period from 2000 to 2010 is forecast to grow in a 
range from 7 Mtpa and 36 Mtpa. Strong competition for expanding market 
opportunities in Japan will be evident from lower-cost onshore producers in 
the Middle East and Asia. This Project provides an opportunity for 
Australian based projects to secure and increase its share of the Japanese 
market for the future. 

The LNG Expansion Project will contribute to the existing substantial 
economic benefits of the NWSV Project. These new benefits include (but 
are not limited to): 
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Providing considerable export revenue for Australia. Over the period 
from 2002 to 2019, the Project's additional export revenues - compared 
to the base case of no export expansion - is projected to be $26 billion 
in today's prices; 

Generation of royalties and other various taxes for State and 
Commonwealth Governments (estimated at $6.7 billion); and 

Increase in Gross Domestic Product (GDP) of 1% per annum (2011-
2020 average). 

1.9.2 Employment Opportunities 

There will be increased employment opportunities as a result of the Project. 
It is anticipated that a peak construction workforce of 2,000 to 2,500 
persons in Karratha will be required for the Project during a 5 year period 
from 1999-2003. Indirectly, an estimated 8,000 to 8,500 employment 
opportunities will be created (Access Economics, 1997). In the longer term, 
a small increase in the permanent operating and maintenance workforce 
will also be required. The increased spending associated with flow on from 
export revenues and taxes will also lead to additional job opportunities 
(Access Economics, 1997). 

1.9.3 local Community 

On a local scale, nearby townships such as Karratha have benefited 
enormously from the NWSV Project. Table 1.1 illustrates the significant 
regional development infrastructure provided by the Project so far. 

Table 1.1 - NWSV Contributions to local (Karratha) infrastructure 

Karratha Community Contributions ($A) 

1 ownship contributions A$29 million 

Community facilities A$1 1 million 

Development infrastructure A$40 million 

Project infrastructure A$250 million 

During the earlier stages of the NWSV Project (ie Phase 1 and 2), facilities 
were sized to be adequate for projected future NWSV expansion Projects. 

1.9.4 Greenhouse Gas Emission Benefits of Additional l.NG Production 

Relative to alternative "traditional" fossil fuels such as oil and coal, natural 
gas is one of the cleanest forms of energy currently available. Natural gas 
from the North West Shelf (NWS) has a low carbon density when compared 
with "traditional" fuels and thus on a lifecycle basis emits less CO2 per unit 
energy produced. In addition, it is free from many of the impurities, such as 
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sulphUr compounds, which may cause other environmental concerns like 
the emission of sulphur dioxide. 

Although there will be an increase in greenhouse gas emissions in Australia 
from the LNG Expansion Project, this will be limited by the reduction 
measures detailed in this document. In greenhouse terms, the increased 
substitution of natural gas into the international primary energy fuel mix, 
will result in significant global reductions in the production of greenhouse 
emissions per unit of energy produced, although this will only be realised as 
new energy facilities are built and old facilities are retired or converted to 
natural gas. 

Studies done for Woodside by the CSIRO (CSIRO, 1996a), have confirmed 
the life cycle (well head to burner tip) advantages of gas over coal and oil. 
For fuels burnt for electricity generation in Japan, the use of LNG resulted in 
493 kg/CO2 per Mega Watt hour (MWh) generated compared with 728 
kg/CO2 per MWh (ie 48)/,, more emissions) and 865 kg/CO2 per MWh (ie 
75% more emissions) generated for oil and coal respectively. 

1.10 Consequences of No Development Option 

The "No Development Option" will result in the loss of significant 
economic and employment opportunities for Australia and the NWSV. 
Environmental benefits of the Project would also not be realised. The 
impacts of the no development option on Australia, NWSV and the local 
community are discussed below. This site development offers an 
opportunity to add significant wealth to the Australian community with 
minimal additional environmental impacts. 

With a "No Development Option" Japan will need to source its increased 
energy demand from greenhouse gas inefficient oil and coal or obtain its 
LNG from sources where greenhouse gas targets under the Kyoto Protocol 
do not apply (ie non Annex 1 countries). 

1.10.1 Impact on Australia 

Significant economic benefits in the form of taxes and royalties to both State 
and Commonwealth governments would be lost if the Project does not 
proceed. These items have been detailed in Section 1.9.1. An estimated 
10,000 jobs would be created by both direct and indirect employment as 
the increased export income, taxes and charges generated by the Project 
flow through the economy. If the Project does not proceed, these 
employment and wealth generation opportunities would be lost. 

1.10.2 Impact on NWSV 

Should the proposed LNG Expansion not be developed, the NWSV's ability 
to supply additional LNG to new markets would not be realised. 

The NWSV's position in the highly competitive world LNG market would 
be damaged and market share would be lost in the "No Development" case. 
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1.10.3 Impact on Local Community 

The expansion of the NWSV's LNG export will have a positive impact 
directly on the growth of local employment and business opportunities in 
the Karratha/Roebourne area. These opportunities would be lost if there is 
"No Development". 
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2.0 	PROJECT  DESCRIPTION 

The LNG Expansion Project ('The Project") will increase the NWSV's capacity to 
deliver LNG from the North West Shelf Venture's onshore facilities from the 
current 7.5 million tonnes per annum (Mtpa) to 15.5 million tonnes, by the 
construction of two additional LNG processing trains (trains four and five). 

To service the associated increase in electrical power demand from the expanded 
facilities, additional power generation equipment will be required. 

An extension to the existing LNG jetty and a new LNG tanker berth are also 
necessary to accommodate the increase in LNG shipping using the terminal. It is 
planned that the number of Project ships on the Japan/Australia LNG run will 
increase by six or seven ships from the current eight. 

The additional facilities will require an increase in associated utilities and the 
relocation of the current administration complex. 

The key Project characteristics are detailed in Table 2.1 (refer next page). 
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Table 2.1 - Key Proposal Characteristics - Additional NWSV LNG Facilities 
Project 

Project Characteristics Requirements 
Project life 30+ years 
Reserve source North Rankin, Goodwyn 
Project facilities 2 additional LNG processing trains; 

1 additional fractionation unit; 
2 additional power generation units; 
1 additional LNG jetty berth; 
6 or 7 additional LNG ships; 
1 additional LNG storage tank; 
Utilities upgrade (nitrogen plant, water 
treatment facilities, waste heat recovery 
from the existing power plant); and 
Relocation of administration complextm. 

Main process Shell Propane/Mixed Refrigerant (C3/MR) 
process with waste heat recovery 

Project value Approximately $6 billion 
Additional LNG production 8 Mtpa (existing 7.5 Mtpa) 
Additional land disturbance 45 ha (existing 231 ha) 
(laydown)  
Additional power supply Project - approx 50 MW (self generated steam 

turbines from waste heat recovery) 
Existing OGP - approx 83 MW 

Additional CO2 emissions 2.9 Mtpa (existing plant with same capacity 
4.8 Mtpa) 

Additional effluent discharged Construction phase— 120 mega litres 
(hydrotest water with trace additives to 
prevent corrosion) 
Operation phase - nil 

Dredged seabed material for 2.7 million m3  - 6.1 million rn3  (dependant on 
shipping lanes, ship berthing option chosen) 
basins and turning circles  
Additional permanent Approximately 40-70 persons 
workforce  
Construction workforce Approximately 2,000-2,500 persons (peak) 
Construction period Approximately 4 years 
Project benefit to Australian 1 °h GDP per annum 
economy Taxes/royalties - $6.7 billion 

Approximately 8,000 indirect jobs 

(1) 	A separate works approval will be sought for the relocation of the administration complex due to the difrerent time 
scale and minor environmental in pact of the works involved. It is included for completeness only. 
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2.1 	location of Facilities 

The major environmental considerations in determining the location of facilities 
were: 

Dredging and construction works required to install new turning basins, 
berthing pockets and jetty/bridge facilities; 

Land availability to the south of the existing OGP; 

Risk profile to workforce and surrounding equipment; 

Aboriginal heritage; and 

Capital cost of new facilities. 

The location of the proposed facilities and other land requirements is illustrated in 
Figures 2.1a and 2.1b. 

LNG Trains Four and Five: LNG trains four and five will be located to the south 
of train three (Figure 2.1a and 2.1b). The administration buildings and workshops 
will be relocated to allow for a sufficient safety buffer area between the plant and 
office areas. 

Fractionation Unit: The fractionation unit will be positioned alongside the 
existing fractionation units 1 and 2. 

Power Generation Units: The Steam Generation Turbines (SGT) will be located to 
the west of the existing Domgas Compressors. 

Jetty Berth Options 1 and 2: In order to accommodate an increase in exports of 
LNG, an additional LNG jetty berth is required. This jetty berth will be located to 
the south of the existing LNG jetty berth. Two jetty berth location options have 
been selected for further studying during the Project definition phase: 

Jetty Berth Option 1 (refer Figure 2.2) - Berth pocket approximately 700 m 
south-west of existing LNG jetty. This berth will involve dredging a new 
berthing pocket, shipping lane and turning basin south of existing hard rock 
formations (ie Star Rock). 

Jetty Berth Option 2 (refer Figure 2.3) - Berth pocket approximately 200 m 
south-west of existing LNG jetty. The berth involves dredging a new berthing 
pocket, widening the existing shipping lane, extending the existing turning 
basin and blasting the north-eastern sections of Star Rock. 

Both berth options will be serviced by a trestled jetty originating from between 
the elbow and the end of the existing LNG jetty. 

The berth options have been selected to provide the optimal configuration to 
ensure safety and risk are adequately addressed during the berthing of ships. The 
selected jetty configurations will minimise incident escalation should a jetty 
emergency occur, by enabling isolation of the affected berth. 
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A berthing location to the north west of the existing LNG jetty was also examined. 
However, this location would not adequately satisfy safety and risk criteria. 

The positioning of the jetties is in compliance with the Port of Dampier - Port 
Capacity Study (1997). 

LNG Storage Tank: The LNG tank will be located within the existing LNG/LPG 
tank farm. The proposed tank will be positioned to the south-west of the existing 
LNG tanks 1 and 2. 

l..aydown Areas: A number of areas are proposed for laydown purposes during the 
construction phase of the Project. These laydown areas are illustrated in Figure 
2.4. The major laydown areas include: 

Existing Southern Laydown Areas - The main construction laydown area is 
situated on a tract of land that extends south from the existing outer fence for 
a distance of some 650 metres with a maximum width of approximately 250 
metres. An area of 200 m x 100 m will be excised from the laydown for 
construction workforce parking space. 

2. Proposed Quarry Site Lease - An eastern section of the quarry (ie adjacent to 
the existing southern laydown areas) may be used for laydown purposes. 

Holden Point Lease - This area 	is proposed to be used as a rock loadout 
storage 	facility 	for the Domgas Debottlenecking 	and Second 	Trunkline 
Installation 	Project. However, this area may be jointly used for laydown 
purposes for this Project. 

Other areas for laydown are also illustrated in Figure 2.4. 

2.2 	Additional LNG Processing Trains (Trains Four and Five) 

The Project will increase the existing 7.5 Mtpa of LNG delivery capacity from the 
OGP to an operational delivery capacity of 15.5 Mtpa. To achieve the increased 
capacity, 2 extra LNG processing trains (ie trains four and five) will be required. 
In total, the number of LNG processing trains on the OGP will be increased from 
three to five. 

The proposed LNG trains will employ a similar process to the existing LNG trains 
which have been in operation since 1989 (train one and two) and 1993 (train 
three). However, advances in LNG technology (eg especially compressor drivers) 
have resulted in only two trains (instead of three) being needed to more than 
double existing LNG capacity. 

The major components of the new LNG trains are discussed below and a 
simplified flow scheme is included as Figure 2.5. 

2.2.1 Sulfinol Unit! Dehydration Unit! Mercury Removal 

Sulfinol Unit: The natural gas feed from the slugcatcher and flash tanks is stripped 
of unwanted gases (ie CO2, H2S and Mercaptans) in the Sulfinol unit. Carbon 
dioxide liquefies at temperatures greater than that of methane and its removal is 
necessary to avoid it freezing out and blocking process equipment. The other 
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components (ie H2S and Mercaptans), although at a low level, are also removed to 
meet LNG quality specifications. 

The natural gas feed enters the absorber column of the Sulfinol unit and is 
contacted with a mixed solvent called Sulfinol (a mixture of Sulfolane, Di-
isopropanolamine, oxazolidone and water). In a combination of chemical and 
physical absorbtion processes the unwanted gases are removed from the natural 
gas, which then proceeds on to the dryers and mercury removal. 

The loaded Sulfinol (called tfat' solvent) is then passed through heat exchangers 
where it is warmed against the regenerated solvent and proceeds to the 
regeneration column. Regeneration involves heating the Sulfinol, liberating the 
absorbed unwanted gases which can then be vented to atmosphere from a safe 
location. The unloaded or lean" Sulfinol is then recycled back to the absorber. 

Both new LNG trains will be fitted with structured packing in the Sulfinol 
absorber as a standard feature to reduce levels of entrained methane and other 
hydrocarbons being emitted as part of the Sulfinol process('). 

While structured packing reduces hydrocarbon emissions from the regeneration 
off-gas through source minimisation, the Project will also install end-of-pipe 
technology to reduce greenhouse gas emissions as low as practicable. The 
emission reduction equipment proposed for the new LNG trains will be installed 
at two stages in the process. In the first stage, the regeneration offgas is first 
"flashed" to remove the majority of hydrocarbons from the stream. This "flash gas" 
will be rerouted to the natural gas feed of the LNG train. 

In the second stages, the remainder of the regeneration offgas stream will proceed 
to a Thermal Combustion Unit (TCU) where the combustion of the hydrocarbon 
compound will reduce the average Clobal Warming Potential (GWP) of the 
offgas. 

Dehydration Unit: Treated gas leaving the Sulfinol unit is water saturated. The 
water must be removed to prevent freezing out in the downstream liquefaction 
units. 

In the dehydration units the gas is cooled to 21°C and water is removed by 
molecular sieve drier beds. These beds are regenerated by a slip stream of 
dehydrated gas, which is heated using waste heat recovered from the Propane 
Compressor gas turbine driver exhaust. The removed water is then recycled as 
make up water in the Sulfinol unit. 

Mercury Removal: The natural gas feed contains very small, but detectable 
quantities of the metal Mercury, which has the property of being highly corrosive 
to certain metals, including aluminium. 

(2) 	During the absorbtion process, small quantities of methane and other hydrocarbons are co-absorbed with the 
unwanted gases. These hydrocarbons are currently vented with the unwanted gas stream from the existing LNG 
trains, increasing emissions of CO? equivalent emissions from the OGP. The OGP has previously made successful 
attempts to reduce these emissions by re-fitting the absorber columns with a structured column packing instead of 
trays to encourage better liquid (listribution and thus allow a higher water content in the solvent, reducing 
methane co-a bsorbt ion. 
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Mercury removal beds which contain sulphur impregnated activated carbon, are 
installed to protect the Main Cryogenic Heat Exchanger (MCHE), which contains 
kilometres of fine aluminium tubing. The mercury is absorbed onto the bed as 
highly insoluble and non-volatile mercuric sulphide and no free mercury is 
present. 

Mercury removal is a non-regenerable process. The projected bed life is in excess 
of 10 years and at the end of this period the beds are returned to the manufacturer 
for treatment. 

2.2.2 Refrigeration Systems 

Following dehydration and mercury removal, the treated gas enters the "cold end" 
or cryogenic part of the LNG process. in this process, liquefaction is achieved by 
cooling the gas progressively against a mixed refrigerant. 

The refrigeration process used is a similar principle to that used in a domestic 
refrigerator. 

A liquid refrigerant (mixed refrigerant or propane in the case of LNC) flows 
under pressure through an expansion valve, into a heat exchanger. On the 
other side of this heat exchanger is the gas that requires cooling; 

The refrigerant absorbs heat from the gas stream and is vaporised. The 
saturated refrigerant vapour from the heat exchanger flows to a refrigerant 
compressor where it is then compressed; 

The compressed, superheated refrigerant vapour proceeds to another heat 
exchanger (condenser) where the absorbed heat is lost to another medium 
(such as air or propane in the case of [NC); and 

The subcooled refrigerant then returns to the cooling cycle. 

Scrub Column: Prior to entry to the main liquefaction unit, the feed gas is first 
cooled against High Pressure (HP) and Medium Pressure (MP) propane to -33°C 
and enters the scrub column. 

The function of the scrub column is to remove heavy hydrocarbon components of 
the gas (propanes and heavier), that could freeze out in the downstream 
equipment (eg Main Cryogenic Heat Exchanger). Liquid hydrocarbons removed 
in the scrub column proceed to fractionation unit. 

Propane Circuit: The propane system supplies refrigerant propane to be used to: 

Pre cool natural gas feed to the molecular sieve dryers (to 21°C); 

Pre-cool natural gas feed to the scrub column (to -33('C); and 

Pre-cool the mixed refrigerant (to -33('C). 

The propane refrigerant compressors of each new [NC train will be driven by a 
single shaft CE type Frame 7EA Cas Turbine, equipped with a steam driven 
starter/helper motor. To improve energy efficiency, waste heat will be recovered 
from the gas turbine exhaust using Heat Recovery Steam Cenerators (HRSC). 

I 0/24/98 
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These will be fitted into the exhausts of the turbine and the steam generated will 
be used to drive the starter/helper motors as well as driving the electric power 
generators and providing process heat. 

The propane refrigerant leaves the discharge of the compressor and is 
progressively desuperheated, condensed and sub-cooled against air. The sub-
cooled refrigerant is then split across the heat exchangers of the various natural 
gas and mixed refrigerant systems for cooling duty. 

The small quantities of make-up refrigerant propane is supplied from the existing 
fractionation trains. Both the propane and the mixed refrigerant process are closed 
recycle systems. 

From the scrub column overhead, the natural gas feed will be blended with de-
ethaniser overheads from the fractionation trains. Some propane and butane may 
also be injected at this point to control the High Heating Value (HHV) of the LNG 
to product specifications. The combined feed then proceeds to the MCHE. 

Main Cryogenic Heat Exchanger (MCHE): The natural gas feed is then liquefied 
and sub-cooled to a temperature of minus 144°C using mixed refrigerant 
(primarily methane and ethane supplied from the fractionation trains) as a cooling 
medium. 

The mixed refrigerant compressor of each new train will be driven by a single 
shaft GE type Frame 7EA Gas Turbine, also equipped with a steam driven 
starter/helper motor. Heat recovery steam generators will be fitted into the 
exhausts of the turbine to recover waste heat and improve energy efficiency (refer 
Propane Circuit above). 

End Cooling and End Flash: The LNG exiting the MCHE is first cooled in a heat 
exchanger against flash gas to minus 158°C and then depressurised through a 
LNG expander turbine. The electric power produced through this expander will 
be fed into the plant-wide power grid. 

The LNG is further de-pressurised by flashing into the nitrogen rejection column. 
In this section, the LNG is further cooled to minus 161°C. The overhead vapour 
from the flash (mainly methane with some nitrogen) proceeds to a heat exchanger 
to recover some of the "cold" prior to being compressed by the electrically driven 
end flash compressor into the plant High Pressure fuel gas system. 

The LNG leaving the nitrogen rejection column must then meet the LNG product 
specifications before it is pumped to the storage tanks. 

2.3 	Additional Fractionation Unit 

Additional fractionation capacity must be installed to cope with the [PG removed 
in the scrub column. The purpose of the fractionation unit is to separate propane, 
butane and condensate produced in the LNG Scrub Column. The propane, and 
butane are then sent to existing tankage and exported or re-injected for control of 
heating value. The condensate is sent to the condensate tanker for export. [ight 
gases such as methane and butane are recovered separately and returned to the 
process. 

10/24/98 
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The fractionation unit will use a similar process to the fractionation units which 
service the existing LNG and Domgas plants. 

Heat for this process will be supplied from the common low pressure steam 
system. 

The major components of the fractionation unit are: 

[PG Extraction: There are three distillation columns in the LNG fractionation 
process; the de-ethaniser (ethane extraction), the de-propaniser (propane 
extraction), and the de-butaniser (butane extraction). A compressor is required to 
compress the de-ethaniser overheads (mainly methane and ethane ) back to the 
LNG train at the inlet of the MCHE (refer Section 2.2.2). 

Propane Refrigeration Cycle: At various points in the fractionation process there 
is a requirement for streams to be cooled to assist distillation, compression and to 
maintain the liquid state of the products. Driving the propane refrigeration cycle 
is a large compressor, expected to be powered by an electric motor. The propane 
refrigeration system is similar in configuration to that described in LNG (refer 
Section 2.2.2). 

2.4 	Additional Power Generation Facilities 

Additional power generation equipment will be required in order to service the 
increase in electrical power demand from additional facilities, increased LNG 
production. Initial estimates indicate an additional overall total load of 
approximately 50 Mega Watt (MW). These power requirements will be met by 
installing two additional steam turbine generators of 35 MW rating each (ie total 
70 MW). These generators are installed to match the generator installed during an 
earlier project and also to provide adequate sparing for maintenance. The 
additional power capacity generated by the two steam turbines will be utilised for 
other Projects such as the LEP and Domgas Debottlenecking and Second 
Trunkline Installation Project. 

2.4.1 Heat Recovery Steam Generators (HRSG): 

The additional electrical generation capacity will be powered using steam 
produced from HRSG, retrofitted in the exhaust of one of the existing six gas 
turbines('). HRSG's will also to be fitted to the new propane and Mixed 
Refrigerant Compressor Frame 7 gas turbine exhausts on each new LNG train 
(refer Section 2.2.2). 

The steam generated from the HRSG will be used to drive the main LNG train 
compressor helper motors and the steam turbines of the electric generators. 

The use of HRSG to recycle energy from existing turbines will dramatically 
improve the energy efficiency of the OGP (refer Section 4.2.2.3). 

(3). 	Retrofiuing of existing gas turbines with HRSC is very dependant on the schedules of the three current project 
proposals. It is proposed that two t-IRSCc will be installed in existing gas turbines as part of LIP. It is envisaged 
that three more HRSC's will be installed as part of Domgas Deboulenecking and Second Trunk/inc Installation 
Project the renlaili:Ig gas turbine. 1-lowever, should INC proceed before Domgas Debottlenecking, up to .3 
l-IRSG's for l)OWCT  generation may be installed as part of the INC Project. 1 here will be negligible environ,iiental 
impact arising from the phasing of! IRS(; installation. 
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2.5 	Jetty Berth 

in order to accommodate an increase in export shipments of LNG, an additional 
LNG jetty berth is reqLiireci. This jetty berth will be located to the south of the 
existing LNG jetty. Two jetty berth location options have been selected for further 
studying during the Project definition phase. Associated with each jetty is 
dredging and possible blasting works. 

2.5.1 	Jetty Berth Option 1 

This proposal requires a berth to be positioned 700 m to the south of the existing 
LNG jetty (refer Figure 2.2). This berth will involve dredging a new berthing 
pocket, shipping lane and turning basin south of existing hard rock formations (ie 
Star Rock). The main advantage of this option is that it removes the requirement 
for blasting of Star Rock during dredging operations associated with constructing 
the proposed shipping channel (refer Section 2.6.1). However, the quantity of 
material requiring dredging is larger in comparison to Jetty Berth Option 2 
because the shipping channel goes around Star Rock. 

This berth area will be serviced from a piled trestle jetty bridge originating from 
between the elbow and the end of the existing LNG jetty and running south-west. 
This option will involve minimal disturbance to shoreline biota from pile driving 
activities. 

2.5.2 Jetty Berth Option 2 

This berth option is proposed to be positioned approximately 200 m south of the 
existing LNG jetty (refer Figure 2.3). This option will be serviced from a trestle 
bridge originating from between the elbow and the end of the existing LNG jetty. 
The berth also involves dredging a new berthing pocket, widening the existing 
shipping lane, extending the existing turning basin and blasting the north-eastern 
sections of Star Rock (refer Section 2.6.2). The main advantage of this option is 
that it involves less dredging of the sea floor. However, blasting of Star Rock is 
required which entails some technical challenges as well as potential disruption 
to shipping in the existing channel. 

2.5.3 Jetty Design Considerations 

The main environmental advantage of constructing a jetty from the mid-point of 
the existing LNG Jetty is that it will involve minimal disturbance to shoreline biota 
from pile driving activities. 

The jetty design will be a piled trestle jetty similar to the existing LNG jetty. Pile 
supports will be driven and socketed into basement rock. 

An advantage of this open structure is that it will allow unrestricted flow of 
existing current and tides along the coast compared to a back-filled earth and rock 
jetty. Physical disturbance to corals from construction of piled structures is less 
than that of back-filled earth and rock jetties. 

Currently, a 500 m exclusion zone exists around the LNG and [PG/condensate 
jetty for safety reasons. This exclusion zones limits access within this zone to 
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NWSV vessels. An extension to this exclusion zone will be required to 
accommodate the second LNG jetty berth. 

Woodside has developed considerable experience in minimising environmental 
impacts from jetty construction in Mermaid Sound. In 1994, Woodside 
successfully completed the construction of an LPG jetty berth of similar design to 
the one proposed for this Project. 

2.6 Dredging 

Two shipping route options have been selected to service the new LNG Jetty 
berth. Associated with each option are varying levels of dredging and blasting 
works. 

2.6.1 	Shipping Route South (Jetty Berth Option 1) 

Shipping route south is detailed in Figure 2.2. The quantity of material requiring 
dredging for this option is larger in comparison to Shipping Route North Option 
(refer Table 2.2) 

Table 2.2 - Dredging Quantities for Shipping Route Options 

Option Dredging Quantities 

Shipping Route South Option 6,100,000 m 
Jetty Berth Option 1 

Shipping Route North Option 2,700,000 m 
Jetty Berth Option 2 

excluding 1,000,000 m3  of material from 
blasting sections of Star Rock) 

Dredging of Jetty Berthing Pocket: Approximately 700,000 m3  of spoil from the 
berthing pocket will be dredged. The average berthing basin depth will be -13.2 
metres [AT. 

Dredging of New Shipping Lane: Approximately 4,700,000 m of spoil from a 
new channel will be dredged. The average channel depth will be similar to the 
existing shipping channels (eg -1 2.5 metres [AT). 

Dredging of New Turning Basin: Up to 700,000 m3  of spoil will be dredged to 
create a turning basin near the jetty. The average turning circle depth will be -13.2 
metres LAT. 

2.6.2 Shipping Route North (Jetty Berth Option 2) 

The Shipping Route North Option is detailed in Figure 2.3. The main advantage 
of this option is that it involves less dredging of the sea floor, however, some 
blasting to clear a section of the north-eastern extremity of Star Rock is required. 
Dredging and blasting details include: 

) ) 	
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Dredging of Jetty Berthing Pocket: Approximately 700,000 rn3  of spoil from the 
berthing pocket will need to be dredged. The average berthing basin depth will 
be -13.2 metres [AT. 

Widening of Existing Shipping lanes - Woodside Exclusion Zone: Some widening 
of the immediate shipping channel area within the Woodside exclusion zone will 
be required for the second berth to allow ships to manoeuvre safely during 
docking procedures. Up to 1,500,000 rn 3  of spoil will be required to be dredged 
from the channel. 

Extension of Shipping Turning Basin: Up to 500,000 m3  of spoil will need to be 
dredged to extend the existing turning basin to accommodate the second LNG 
jetty berth. 

Blasting: Blasting of the north-eastern sections of Star Rock will be required to 
provide suitable shipping channel expansion and depth. Geotechnical 
investigations indicate that the rock area exists in areas proposed for the widening 
of the shipping lane. Detailed blasting methods have not yet been defined but 
are likely to involve the use of a drill and blast spread, with charges confined 
within pre-drilled holes. Approximately 1,000,000 m3  of rock from the north-
eastern section of Star Rock will be removed to a depth of -12.5 metres [AT. 

2.6.3 Dredging and Blasting Management Program 

A Dredging and Blasting Management Program will be prepared by Woodside for 
all marine excavation work with the aim of minimising fauna mortality and injury 
by considering the size and depth of charges and composition of explosives and 
plastic coatings used. 

The program will also consider human safety, dredging in sensitive areas, spoil 
disposal, sedimentation and potential impacts on nearby industries and 
communities. Woodside has successfully prepared and implemented similar 
dredging and blasting programs for previous NWSV Projects (eg [PG Extraction 
Project). The experience gained from these previous programmes will be used in 
developing a comprehensive plan to minimise impacts on the environment. 

2.6.4 Spoil Disposal 

It is proposed that any un-cemented overburden will be removed by a trailer-
hopper dredge, followed by a cutter-suction dredge to cut and remove hard 
calcareous substrate rock. 

Spoil from the cutter suction dredge will be either sidecast or dumped behind 
(below water and close to the seabed to minimise dredge plumes). Uncemented 
overburden will be relocated to the existing Mermaid Sound Spoil Ground A/B 
(refer Figure 3.1). If the Second Trunkline Project and [NG Project schedules 
permit, calcareous substrate rock may be relocated to the proposed Second 
Trunkline for use as stabilisation and protection. 

10/24/98 
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2.7 Shipping 

An extra 6 or 7 ships will be required to transport the LNG. The capacity of these 
ships is estimated to be between 125,000 m and 165,000 rn. The draught of 
these ships is expected to be similar to the LNG ships using the existing jetty. As 
a result, it is not anticipated that deeper dredging will be required in the berthing 
area, turning basin or shipping channel. 

The number of LNG ship movements servicing the area will be increased from 
135 to approximately 240 per year (six ships) or 263 per year (seven ships). The 
increase in shipping as a result of the expansion is detailed below in Table 2.3. 

Table 2.3 - Shipping Activity Increase (Vessels/Year) 

Shipping Shipping Estimated Shipping Estimated Shipping 
Product Activity (1997) Activity - Activity - Additional 7 

Additional 6 Ships Ships (Post LNG 
(Post LNG Expansion) 
Expansion)  

LNG 135 240 263 
[PG 12 25 25 
Condensate 70 98 98 
Total 217 363 386 

	

2.8 	Additional LNG Storage Tank 

An additional LNG storage tank will be constructed in order to accommodate an 
increase in LNG production. The new tank will have a net capacity of 120,000 m 
compared to the 65,000 m3  of each of the four existing tanks. 

The tank will be of a double containment type with a pre-stressed concrete outer 
shell (refer Figure 2.6). The tank will be located within the existing LNG tank farm 
and will not incorporate an earthen berm as is the case with the existing LNG 
tanks. 

	

2.9 	liquid Effluent 

Bunding will be installed in areas where there is a possibility of accidental oil 
contamination. \'Vhere appropriate, the bunding will be protected from the ingress 
of rain. Accidental spillages into bunds will be either reprocessed or disposed of 
at a DEP approved liquid disposal site. Accordingly, the quality of the effluent 
discharged into Mermaid Sound from the OGP will be minirnised and continue to 
meet current licence conditions. The existing OGP licence can be found in 
Appendix A. 

2.10 Utility Upgrades 

The design intent of the Project utilities is to deliver sufficient power, heat, water, 
air and nitrogen with the required quality and with high availability to the 
processes. The OGP has common utilities which are used by all processing areas: 

1 0/24/')8 
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Electricity is generated by the existing 6 gas turbine driven power generators 
which have a maximum capacity of 114 MW when all are available. The 
impact of the LNG Expansion Project on electricity generation is detailed in 
Section 2.4; 

Nitrogen system which is supplied via N2 generation units, vaporisers and 
three compressors; 

Instrument air facilities; 

Demineralised water plant; 

Fuel gas system; and 

Fire and gas protection systems. 

The additional utility hardware and capacity to be installed for the Project will be 
dependant on the requirements of the other current project proposals such as LEP. 
Except for additional power generation requirements, no significant utility 
upgrades are anticipated for the LNG Expansion. Details of minor utility upgrades 
are provided below: 

2.10.1 Nitrogen System 

Nitrogen is mainly used for purging, blanketing and as a component in the 
refrigerant systems in the LNG trains. The upgrades to the nitrogen system will 
involve: 

Installing up to two permanent air separation units; 

Installing one additional liquid nitrogen vessel to cope with peak usage of the 
nitrogen system (ie such as purging of one LNG train); and 

Installing a connection facility to enable back up N2 to be supplied from a 
road tanker. 

2.10.2 Instrument and Tool Air 

The existing instrument air system comprises of a distribution network and a 
permanently installed air compressor facility. Minor modifications will include 
installation of extra compressors and additional storage capacity. 

2.10.3 Plant Water Systems 

It is expected that the demineralised water requirements of the plant for boiler 
feed water; Sulfinol system make-up and gas turbine crank washing will be 
supplied by a new demineralised water train and mixed bed filters. The plant 
requirements for demineralised water are anticipated to be 60-80 tonnes per hour. 
Storage of demineralised water will be primarily in the boiler feed water tanks and 
no additional storage is anticipated. 

Return steam condensate from the process will be polished in mixed bed ion-
exchange and activated carbon bed filters and returned to boiler feed water. 
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Boiler feed water will be stored in 2 tanks of 8000 m capacity each. From the 
tanks the feed will be pumped to de-aerators after pre-heating by return steam 
condensate. Low pressure steam for de-aeration will be supplied by the plant low 
pressure steam system. 

2.10.4 Fuel Gas 

Fuel gas is utilised predominantly by gas turbines and HRSG co-firing 
applications, and sourced mainly from the endflash gas compressor, with backup 
from the feed knock-out drum at the inlet to the Sulfinol unit. The fuel gas system 
for the new LNG trains includes the following major components: 

Modular fuel gas header for each LNG train; 

Tie in of new LNG train system to the existing high pressure fuel gas system to 
allow a common utilisation of fuel gas when any train produces too much 
product; and 

Various knock-out and mixing drums. 

2.11 Rock Quarrying 

Rock fill will be required for filling, road construction and slope protection. It is 
proposed to use the quarry sites that are within the existing Woodside leases (refer 
Figure 2.7). These areas are proposed for use under the PER for Domgas 
Debottlenecking and Second Trunkline Installation Project (ie behind Holden 
Point and in the adjacent area proposed for inclusion in Woodside's new lease for 
future OGP expansion). 

An area adjacent to the existing southern laydown areas may also be used for 
laydown purposes (refer Figure 2.4). 

The total quantity of rock that will be required for Project purposes has not yet 
been accurately assessed. Requirements are likely to be of the order of 100,000 
m3. This represents only a minor increase in the rock quantity that will be 
removed as part of the Domgas Debottlenecking and Second Trunkline 
Installation Project (ie 0.8 to 2.0 million m3). 

The quarrying operations will include the following conventional techniques: 

Operation of large crushing plant to achieve the required gradings. The plant 
will be located within the quarry confines; and 

Drilling and blasting on a prearranged pattern to produce suitably sized 
feedstock for the crushing process. Blasting will, most likely, be carried out at 
change of shift times. 

The quarry may be worked on one or two faces simultaneously to allow a suitable 
rate of production. Quarry operations may be carried out on a multi-shift, 24 
hour/day basis. 

Rock may be supplied from one of a number of other locations. It may be 
delivered from a location remote to the Burrup Peninsula which has previously 
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been approved for such use and separately covered by existing environmental 
approvals as a rock supply source. 

2.12 Process Design and Operation 

2.12.1 General Process Flow 

A general process flow diagram of the expanded plant is shown in Figure 2.8. Gas 
and liquid from offshore facilities will leave the trunklines and flow into the two 
slugcatchers, where the gas and liquid are separated. The gas flows to Domgas 
and LNG, whilst the liquid proceeds to the stabilisers via the flash tanks. 

The LNG Processing Trains (1-5) will then treat the gas further by removing 
impurities such as carbon dioxide, trace mercury and water as well as 
hydrocarbons heavier than propane (refer Section 2.2). A liquefaction Linit reduces 
the dry gas to a temperature of minus 161°C. At this temperature the gas 
condenses to a liquid at 1/600th of its gaseous volume. 

The LNG is then stored at atmospheric pressure in heavily insulated storage tanks 
for loading into purpose built LNG carriers which transport it to Japan and 
elsewhere. 

2.12.2 Design Codes 

Design of the new facilities will be in accordance with all appropriate Australian 
and international design codes, including the "Design and Engineering Practice 
Standards" of the Project's Technical Adviser, Shell International Oil Products 
(SlOP). 

This will ensure the Project facilities are at a minimum equivalent to the existing 
plant, and in most cases incorporate advances in technology and materials made 
since the construction of the original facilities. 

All newly installed facilities will be in accordance with the existing OGP Safety 
Case. The OGP Safety Case will be updated to reflect the modifications made by 
this Project. 

2.12.3 Project Safety 

To achieve the best safety management outcome for the Project, it is imperative 
that all relevant aspects of Health, Safety and Environment (HSE) are incorporated 
into the key decision making processes. In order to achieve this, Project safety 
objectives have been developed for the existing OGP and the Project . The 
following objectives [extracted from the Woodside Onshore Projects HSE Plan] 
outline the direction and goals for Project safety: 

All Project staff recognise their responsibility to identify and eliminate/mitigate 
HSE hazards and all staff continuously and proactively address HSE issues in 
their areas of influence; 
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The Project's design, procedures and specifications give appropriate 
consideration to HSE risks associated with construction, installation and 
operation of the facilities; 

Ensure the HSE integrity of existing assets is maintained (or improved) when 
changing operating conditions and expanding facilities; 

Plan all new developments with explicit assessment and management of risks 
to as low as reasonably practical (ALARP) levels for personnel and the 
environment; 

Effectively disseminate HSE information throughout the Project and encourage 
all Project staff to communicate both positive and negative HSE experiences; 

Ensure all Project staff are competent and adequately trained for their 
positions; 

Ensure that contractors clearly understand and adhere to Woodside's and the 
specific Project's HSE policies and standards; and 

Provide for full time dedicated trained supervision for all construction 
activities at the OGP. 

A diagrammatic representation of the HSE management process is illustrated in 
Figure 8.1. Progress towards these HSE objectives will be assisted and measured 
by a Project Safety Advisor and will be regularly audited and reviewed by the 
Project senior management. 	If deficiencies are identified in the system a 
formalised process of corrective actions will be instituted. 

Onshore Plant Safety Case: The Onshore Plant Safety Case provides documentary 
evidence of the existence and functioning of the Onshore Plant Safety 
Management System. The purpose of the Safety Case is to document that all 
hazards are identified, assessed and controlled, such that, in the event of a major 
accident, the risks to employees and the asset from the consequences are as low 
as reasonably practicable. 

The primary strategy used during the compilation of the Safety Case was to 
produce a document by onshore plant personnel, for use by the onshore 
personnel, to satisfy plant and corporate needs and by so doing, meet the 
requirements of the Department of Minerals and Energy. 

The continued systematic application of the hazard assessment and management 
is assured through the implementation of the Safety Management System. 

Updating of the Safety Case will be undertaken for this Project. in addition, 
updates of the Safety Case are performed regularly at a maximum of five yearly 
intervals. 

Instrumentation: The Project will incorporate (as elsewhere on the OGP) high 
reliability instrumentation in conjunction with mechanical devices to avoid 
uncontrolled loss of containment in any of the process facilities. While most 
process control and safeguarding is automatic, anomalies in the process will be 
alarmed in the Central Control Room for early operator intervention. 
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Manning: The OGP is manned 24 hours per day, to ensure safe and reliable 
operation of the total site as well as early response to emergency situations. 

Relief Systems: Relief systems are designed as "last line of defence" in process 
control. Relief systems will be designed and inspected to ensure high reliability, 
low fugitive hydrocarbon emissions and the appropriate disposal location for 
vented hydrocarbons. 

Construction Experience: Similar infrastructure to the proposed facilities has 
already been successfully constructed and operated by Woodside at the OGP. As 
a result, considerable experience has been developed by Woodside in safely 
managing major plant upgrades and modifications. 

The Onshore Project Team responsible for the design, engineering, procurement, 
construction and commissioning of the new facilities consists of highly 
experienced staff having gained their knowledge during previous Woodside 
projects and at other major construction projects around the world. 

This knowledge will be applied to the Project to ensure that it is successfully 
managed to minimise safety and environmental hazards. 

2.12.4 Commissioning!Precommissioning 

Health, Safety and Environment (HSE) aspects of the commissioning process will 
be detailed in a separate study during the detailed engineering phase of the 
Project. Flaring will also be kept to a minimum during all commissioning 
activities. Employees will receive appropriate training in commissioning activities 
for the new equipment. 

2.12.5 Maintenance! Shutdown! Process Upset 

Engineering and operational practices will ensure that maintenance, shutdowns or 
process updates can be achieved without hazard to personnel and the 
environment, as is the case with the existing OGP. 

) ) 	
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3.0 DESCRIPTION OF EXISTING ENVIRONMENT 

	

3.1 	Environmental Significance 

The Dampier Archipelago has been recognised by the Department of Environmental 
Protection (DEP) as an environmentally sensitive locality. Many of the islands are 
nature reserves, vested in the National Parks and Nature Conservation Authority 
(NPNCA) for the protection of flora and fauna. Recommendations have been made 
for these islands conservation status to be changed to National Park (Morris, 1990). 
Recommendations have also been made for the waters and islands of the Dampier 
Archipelago to become a Marine Park (CALM, 1994). 

The Dampier Archipelago has been listed as an "indicative" place on the Register of 
the National Estate (Australian Heritage Commission, 1998). The area is recognised 
for encompassing an unusually wide range of marine habitats. It supports a diverse 
range of marine flora and fauna, including: 338 species of fish, over 500 species of 
molluscs, 216 species of corals, 7 species of marine mammals, 4 species of turtles, 23 
species of migratory waders (all protected under international agreements), breeding 
habitat for 16 species of seabirds and 6 species of mangroves. 

The Burrup Peninsula is also recognised as an area supporting significant terrestrial 
environmental and heritage values. Key attributes recognised for the area include: 

High floral diversity, with 393 known taxa and 33 as yet unidentified taxa 
(Blackwell and Cala, 1979); 

Complex and varied vegetation - 5 vegetation associations and 28 communities, 
including three rarely occurring communities; 

Largely weed free vegetation communities, north of Hearson's Cove and Conzinc 
Bay (Astron Environmental, 1997); and 

Diverse terrestrial vertebrate fauna, including 20 mammals, 121 birds and 54 
reptiles (Dinara, 1990,1993; Woodside, 1997). 

All Project related disturbance on the Burrup Peninsula falls within areas identified 
for industrial development in the Burrup Land Use Plan and Management Strategy 
(O'Brien Planning Consultants, 1994). 

	

3.2 	Marine Environment 

The marine environments of the Dampier Archipelago have been discussed 
extensively in the North VVest Shelf Development Project, Draft Environmental 
Impact Statement and Environmental Review and Management Programme 
(Woodside, 1979). Since the publication of the report, a number of other studies - 
including long term monitoring programmes associated with various aspects of the 
NWSV Project - have been conducted. As a result, the general marine environment 
within Mermaid Sound can be regarded as relatively well understood. 
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3.2.1 Waves 

Mermaid Sound is protected from long period swell, except from the north and north 
west. The prevailing wave direction in the vicinity of Withnell Bay is from the north. 
Minor waves are generated by westerly wind activity in summer periods. The western 
shores of the Burrup Peninsula and the islands to its north are protected from the 
persistent winter easterlies, which in Nickol Bay may result in wave heights reaching 
3 m (Woodside, 1979). 

3.2.2 Currents and Tides 

The tidal range in Mermaid Sound ranges from -0.5 m Lowest Astronomical Tide 
([AT) to 4.8 m Highest Astronomical Tide (HAT). The currents within Mermaid Sound 
are composed of tidal and drift currents. Maximum current speed directions are 
parallel to the coastline with tidal flood currents to SSW and ebb currents to the NNE. 
Maximum tidal velocities within Mermaid Sound are in the order of 0.5 metres per 
second (m/s), though they generally do not exceed 0.5 knots (— 0.25 m/s) (Woodside, 
1979). 

The drift currents result from the action of the wind and general ocean circulation. 
The drift current is superimposed on the tidal current. The net water movement is 
parallel to the coast line of Mermaid Sound either SSE or NNE. Drift rates average 2-5 
km per day during the neap tidal cycle, and 2-10 km per day during the spring tidal 
cycle. 

3.2.3 Water Temperature 

Inshore water temperatures in Mermaid Sound range from 19 °C in July or August to 
32 °C in March or April (Woodside, 1979). 

3.2.4 Marine Fauna 

Vertebrates 

Studies have indicated that the marine vertebrate fauna of the Project area are similar 
to that of adjacent waters and surrounding islands (Woodside Offshore Petroleum, 
1993). Common marine vertebrate species of the Dampier Archipelago are detailed 
in Table 3.1. 

Special protection under the Wildlife Conservation Act (WA) 1950 and the 
Commonwealth Endangered Species Protection Act 1992 is afforded to the following 
species in the Dampier Archipelago marine environment (CALM 1994; Astron 
Environmental, 1 998): 

Dugong (Dugong dugong); 

Blue Whale (Balaenoptera rnusculus); 

Humpback Whale (Megaptera novaengliae); 

Loggerhead Turtle (Caretta caretta); 

Flatback Turtle (Natattor depressus); 
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Green Turtle (Chelonia mydas); and 

Hawksbill Turtle (Eretmochelys imbricata). 

Marine vertebrates known to exist in the Archipelago also include Risso's Dolphin 
(Grarnpus griseus), Bottle-nose Dolphin (Tursiops truncatus), Indo-Pacific Hump-
backed Dolphin (Sousa chinensis), Southern Bottle-nosed Whale (Hyperoodon 
planifrons), False Killer Whale (Pseudorca crassidens) and Humpback Whale 
(Megaptera novaengliae) (Wilson, 1990). 

At least eleven different sea snake species are found in this area (Smith pers comm, 
1998). However, given the highly mobile nature of sea snakes it is difficult to 
determine a definite list in a small area such as Mermaid Sound. A list of sea snakes 
for Mermaid Sound is included in Table 3.1. 

In vertebrates 

Soft substrates in Mermaid Sound have been previously investigated by commercial 
and experimental trawling and grab sampling (Meagher and LeProvost, 1979) and 
found to support invertebrates dominated by echinoderms (holothurians, asteroids, 
crinoids, ophuroids) and molluscs. 

Common invertebrates occurring in the Archipelago include worms, corals, sponges, 
ascid ians, crustaceans, molluscs and echinoderms. 

No invertebrates are known to be of totally local endemic distribution and all are 
present in adjacent waters (Meagher and LeProvost, 1 979; LeProvost, Dames and 
Moore, 1995). 
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Table 3.1 - Common Marine Vertebrate Species of the Dampier Archipelago* 

SPECIES 
Species Name Common Name 

Whales  
Hyperoodon p/a nifrons Southern Bottle-nosed Whale 
Pseudorca crassidens False Killer Whale 
Megaptera novaengliae H umpback Whale 
Dolphins  
Grampus griseus Risso's Dolphin 
Tursiops trunca tus Bottle-nose Dolphin 
Sousa chinensis I ndo-PaciIi c Hump-backed Dolphin 
Dugong dugong Dugong 
Turtles  
Caretta caretta Loggerhead turtle 
Chelonia rnydas Green turtle 
Eretmo chelys imbricata Hawksbill turtle 
Natattor depressus Flatback Reported in surrounding waters 

Sea Snakes  
Aipysurus apraefronta/is Short-nosed sea snake 
Aipysurus Duboisii Dubois'sea snake 
Aipysurus laevis Golden sea snake 
Astrotia stokes I Stokes' sea snake 
Emydocepha los annu/atus Turtle-headed sea snake 
Ephalophis greyi Southern Mud snake 
Hydrelaps darwiniensis B lack-Ringed Mud snake 
Hydophis e/egans Bar-bellied sea snake 
Hydophis macdowel/i Macdowell's sea snake 
Hydophis ma for Olive-headed sea snake 
Hydophis ocellatus Spotted sea snake 

Source (Dinara, 1993; Woo(ide, 1997; Smith, 1998) 

Fish species are not included. There is a wide range of fish species in the area but none are 

known to be locally endemic (Allen and Swainston, 1988). 

3.2.5 Marine Habitats 

The broad marine habitat distribution within the Dampier Archipelago is displayed in 
Figure 3.1. The areas to be affected by the Project are primarily near shore areas 
adjacent to the OGP. Activities proposed for these areas include the dredging of 
shipping channels, berthing pockets and turning basins and the installation of jetty 
facilities (refer Section 2.5). 

The marine environment affected by jetty installation and dredging consists mainly of 
unconsolidated carbonate sands over bare muds and unconsolidated sediments. 
These marine habitats are common throughout the Mermaid Sound area. 

Subtidal areas support a mollusc/echinoderm assemblage on unconsolidated 
sediments (Meagher and LeProvost, 1979; Woodside, 1979). Nearer to the shoreline, 
there are sparse subtidal coral assemblages on igneous rock (refer Figure 3.2). There 
will be no direct physical impact on the shoreline areas from the Project. 

Of these assemblages none are regarded as locally uncommon and they are all well 
represented over a large area of the Pilbara coastline (Woodside, 1979). 
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The subtidal and intertidal coral assemblages that may be situated in the vicinity of 
temporary sediment plumes from the proposed jetty options and dredging works, 
have been extensively studied as part of Woodside's marine monitoring programme, 
ChEMMS (Chemical and Ecological Monitoring of Mermaid Sound), since 1986, 57 
coral species from 26 genera have been recorded (LeProvost Environmental 
Consultants, 1991). Based on the frequency of colonies recorded on belt transacts, 
the most dominant genera in the area are Turbinaria, Favites, Favia and Porites. These 
genera are typical of turbid water coral habitats and are relatively tolerant to high 
sediment loads. 

While coral cover on igneous rock substrate close to the shore has been reported as 
high as 2030%,  the jetty will only impact on areas of unconsolidated sediment with 
negligible coral colonisation (refer Figure 3.3). 

Construction of the Shipping Route North Option along the eastern margin of Star 
Rock (refer Figure 2.3) will cross areas of granophyre outcrops, calcarenite/limestone 
and carbonate sands (Bowman Bishaw Gorham, 1998; Woodside, 1979). An 
underwater survey of the area was conducted in February, 1998.   The aim of the 
survey was to define the extent and significance of marine habitats and communities 
in areas likely to be affected by the Shipping Route North and South Options. The 
full survey report is included in Appendix B. From the survey, five different benthic 
communities have been identified (Bowman Bishaw Gorham, 1998). As illustrated 
Figures 3.4 and 3.5 these communities are overlaid against the sea bed characteristics 
and the proposed dredging areas (refer Figures 3.4, 3.5). The benthic communities 
include: 

Existing Channel Wall: The existing channel wall to the north of Star Rock has been 
colonised since its construction in 1985 by a number of filter feeding organisms, 
mainly sponges and gorgon ians. 

Bare Granophyre: The granophyre occurs in deeper water around Star Rock. The 
organisms which are present include small corals (mainly family Faviiclae), hydroids, 
ascidians and sponges. 

Bare Muds: Bare muds greater than 40cm deep occur in these areas. The areas show 
signs of being heavily bioturbated although they do not support any epibenthic 
assemblage. 

Sparse Gorgonian Community on Calcarenite: The southern side of Star Rock is 
characterised by flat hard calcarenite, with a veneer of silt that is of variable depth. 
The hard substrate supports a very sparse filter feeding community composed mainly 
of sea whips (Junceella), branching gorgonians (Ctenocella), sponges, small corals 
(Turbinaria) and very occasional gorgonian fans (possibly Echinogorgia). 

Coral on Granophyre: A shallow ridge west of the proposed Shipping Route North 
Option is composed of jumbled, angular granophyre boulders with occasional corals. 
Corals include Porites, Turbinaria, Tubastraea, Astreopora, Goneopora, Pavona, 
Lobophyllia and small Faviids. Other benthic organisms include small sponges, and 
some large encrusting zooanthid (soft coral) communities. 

Fish in this area include Red-bellied Fusiliers (Caesio cuning), with occasional Stripey 
Seaperch (Lutjanus coponotatus), Margined Coral Fish (Chelrnon flavissimus) and Six 
Banded Angel Fish (Pomaacanthus sextriatus). Sea urchins of the genus Diadema are 
very common, forming aggregations in most of the boulder recesses. 
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Some bleaching of corals is evident in these areas. Bleaching is a natural 
phenomenon in the Pilbara coastal region and is not related to the NWSV operations. 
Bowman Bishaw Gorham (1998) suggest that the latest coral bleaching is probably 
due to increased temperatures associated with the "El Nino" phenomenon. 

Because periods of coral bleaching have been recorded over wide areas of the North 
West Shelf from Ningaloo to Scott Reef, the effect is unlikely to be related solely to 
NWSV activities. 

The coral on granophyre areas of Star Rock will not be physically disturbed by the 
dredging or blasting of the proposed shipping channel. 

A full description of the communities around Star Rock can be found in Appendix B. 

3.3 	Atmospheric Environment 

3.3.1 Climate 

The North West Shelf and Burrup Peninsula is situated in an arid (mainly summer 
rain) subtropical environment with tropical cyclone activity from November to April. 
The summer and winter seasons fall into the periods September-March and May-July 
respectively. Weather is largely controlled by the seasonal oscillation of an anti- 
cyclonic belt. 	Winters are characterised by clear skies, fine weather and 
predominantly strong east to south east winds and infrequent rain. Summer winds 
are more variable, but west to south west predominates. Three to four cyclones per 
year can be expected, primarily in the December to March period, though cyclones 
have been recorded as late as June (Woodside, 1979). 

3.3.2 Air Temperature 

Mean air temperatures offshore are 28°C in summer and 23°C in winter. Inshore 
mean daily temperatures for winter are 23°C (ranging from 14-35°C). In summer 
mean daily temperatures are 31°C, with a mean maximum of about 38°C (Woodside, 
1979). 

3.3.3 Rainfall 

Rainfall is erratic from year to year with the average (for Dampier) of 315 mm per 
annum. Precipitation peaks in summer are caused largely by the proximity of frequent 
cyclones and tropical low pressure systems and in mid winter by the penetration of 
strong cold fronts from the south (Woodside, 1979). 

3.3.4 Wind 

Winds are predominantly west south west from October to April and east south east 
from May to September. Average 10 minute wind speed in non-cyclonic conditions 
is 6 m/s with a 5 1 Io exceedance value of 12 m/s. The mesoscale meteorology of the 
Burrup is dominated by effects of sea and land breezes. Differential heating of the 
sea and land cause diurnal pressure differences leading to a general westerly 
component in the daytime and a wind with an easterly component in the summer. 
This sea breeze/land breeze effect may exhibit varying degrees of both vertical and 
horizontal recirculation (Woodside, 1979). 

	

) ) 	
10/24/98 

Document No. L0000RH003 Rev A 	 1 1J 	 Chapter 3 Page 6 



4 
05 - - 	

Indian 
Kilometres 	

Ocen 
Legend 

 
c. 	Coral Monitoring 	

Cohen 
Sites 	

IsIand 

70  

 I 	
Gidley 
Island 

Kendw 
Island 	Rosemary 

Island 
Bay A0 	 rAngel ' Island 	(20i 30. 

(U) 
Malus Islands 

- 
Conzinc Bay 

Karrath,14 C9 

Bay C8 
o Wthnell Bay 

Lewis C4' 

ZEnderbynd 
Island 

- - 	Intercourse 
I' 

West Mid Dampier Intercourse 20i40' — 
Island 

West 
Intercourse 

Ref 800-18614s 	 --LLb 	Island // 116k 40' 	 Pres 1475 

Figure 3.3 
MERMAID SOUND CORAL MONIDRING SITES 



Legend 

In shore corais Unconsodated 

Refer Figure 32 --Sediments, Bare muds ------ 

PII MOIIuSC Echinoderm 
Bare Granoshyre 

 
Assembley over  Coral commuruty 

Sediment - 

- 	- - 
	Existing excavated areas 

Unconxolidate9 
Sediments (Not Proposed area 
fully surveyed) for excavation 

Calcarenite 
Sources: 

/ c, - 
Sparse 	orgonuan 

-Bowman Bishaw Gorham 
(1998) - 	-- commurstyon 

Calcarerrite -WOODSIDE (1979) 

 

- 	.- 

- 	--' 
- - I- - 

S.. 

I 	 - 

I 	 - - - 

- 
--: 	- 

	

/ 	- 	- 	-- 

- 

-- 	 Shipping Route 
South Option  

------ 

	

- - - - 	 Pres147536 

Figure 3.4 
BERTH OPTION 1 - HABITAT DISTRIBUTION 



Legend 
In shore corals 	 Unconsolidated 

Refer Figure 3.2 	 Sediments / Bare muds 

MOIIuSc Echinoderm 	
Bare Granophyre 

Assembley over 
Unconsolidated 	 Coral community 

Sediment 
- - - Existing excavated areas 

Unconsolidated 
Sediments (Not 
fully surveyed) 

Calcarenite 

Sparse Gorgonian 
community on 
Calcarenito 

4 	 - 

Mezmaid 

0 	100 	200 	--- 

Metres 
/ 	 \ 

/ 	 \ 

	

/ 	 -- 

	

/ 	 \ -- 

Sound  

40,  S- 

/ 
/ 

: 

-- - 	Proposed area 
for excavation 

Sources: 

-Bowman Bishaw Gorham 
(1998) 

-WOODSIDE (1979) 

Pres1475_37 

Figure 3.5 
BERTH OPTION 2- HABITAT DISTRIBUTION 



Public Environmental Review/Public Environment Report 	 TV 
Additional NWSV LNG Facilities Project 	

'WOODSIOE 
(Chapter 3 - Description of Existing Environment) 

3.3.5 Cyclones 

The cyclone season is November to April with the majority of cyclones moving down 
the north west coast between 40-400 km offshore and at an average speed of 16 
kilometres per hour (K/h). During tropical cyclones, mean wind speeds of 56 m/s 
have been recorded with gusts up to 69 m/s. Cyclone activity for the North Rankin 
area has been estimated at 10.7 days per year. 

Studies done for Woodside indicate that low level temperature inversions from 80 m 
to 100 m are present in stable atmospheric conditions. 

Currently, the area is the subject of a study by the DEP(WA) and 
Woodside/Hamersley Iron termed the "Pilbara Airshed Study". The study aims to 
further elucidate the largely undescribed regional meteorology and in particular, to 
determine the degree of sea breeze recirculation of pollutants. 

For the purposes of this assessment a "best estimates" modelling exercise has been 
undertaken for Woodside by CSIRO (1998b) in the local airshed using the limited 
existing meteorological information. The results of this modelling are detailed in 
Section 4.2.2.11. 

3.4 	Terrestrial Environment (Burrup Peninsula) 

3.4.1 Geology and Topography 

The geology and topography of the Burrup Peninsula has been extensively described 
in the original North West Shelf Development Project EIS/ERMP (Woodside, 1979) 
and in the Burrup Land Use and Management Plan (O'Brien, 1994). 

The Burrup is mainly comprised of a Proterozoic igneous rock outcrop known as the 
Gidley Granophyre. At its base is a coarse grained gabbro. Dolerite dykes which have 
weathered more rapidly than the granophyre and gabbro have resulted in the 
formation of valleys which bisect the Burrup. 

The Burrup has a rugged topography dominated by steep bare rock piles and narrow 
valleys. The main topographic features to be disturbed by the proposed expansion are 
rock pile and scree slope formations within existing and future lease areas. 

3.4.2 Vegetation 

The vegetation of the Burrup Peninsula has been previously described and mapped 
and is reported in the original North West Shelf Development Project EIS/ERMP 
(Woodside, 1979). 

No flora declared as rare under the Wildlife Conservation Act 1950 (WA) are known 
to exist on the Burrup Peninsula. Five species of Priority (P) flora, Brachychiton 
acuminatus (P4), Terminalia supranitifolia (P1), Triuinfetta appendiculata (P3) and 
Cymnanthera cunninghamii (P3) are known from the Burrup Peninsula (refer Section 
10.0). Terminalia supranitifolia appears is not restricted to the Burrup Peninsula and 
has been found near Pannawonica. 
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Vegetation surveys have been conducted in all areas where land disturbance is to 
take place. These surveys have been undertaken to ascertain existing vegetation units, 
whether any priority flora or restricted or unique communities could be affected. 

The areas to be disturbed support several introduced weed species. Some of these are 
ubiquitous on the Burrup Peninsula such as Buffel (Cenchrus ciliaris) and some are 
adventitious on disturbed land, such as the Kapok bush (Aerva javanica) and the 
Ruby Dock (Rumex Sp.). 

A summary of vegetation surveys is provided below. 

Existing Southern Laydown Areas: The existing southern leases of the OGP have 
been used in the past as laydown areas for construction of LNG trains two and three 
(1987-1992). As a result, this area has been cleared and any further impact on 
vegetation is unlikely (refer Figure 2.4). 

Quarry Site Lease: The existing quarry to the south west of the plant will be used 
mainly for sources of fill, road construction and slope protection (refer Section 2.11). 

The eastern portion of the quarry lease (ie adjacent to the existing southern laydown 
areas) may also be used for laydown purposes (refer Figure 2.4). 

The preferred quarry sites (refer Figure 2.7) include rocky hills with rock piles and 
outcrops, stony plateaux and both shallow and deep drainage gullies. There is a 
diverse range of plant species over the entire area. Priority species include 
Brachych iton acuminatus and Terminalia supranitifolia (Astron Environmental, 
1997). It is anticipated these areas will have been quarried for the Second Trunkline 
Project. 

The rock pile and outcrop areas of the proposed quarry sites support an open low 
woodland with sparse open dwarf scrub and very sparse open grass. The most 
frequent woodland species are Terminalia suprantifolia and Brachychiton 
acuminatus. 	Rock Figs (Ficus platypoda) and Desert Almonds (Pittosporum 
phylliraeoides) are less frequent. Low scrub occurs in soil pockets and includes 
Dichrostachys spicata and Rhagodia eremaea. The sparse grass cover includes native 
lemon grass (Cymbopogon ambiguus) and "spinifex" Triodia epactia (Astron 
Environmental, 1997). 

High stony plateaus that occur on the site between the rocky hills and outcrops are 
vegetated with mid-dense Triodia epactia grassland, sparse mixed shrubland and very 
sparse low woodlands. Shrubs include Crevillea pyramidalis, Hakea suberea and 
Acacia elachanthra (hairy variant). 

Deep drainage gullies between the rock piles support dense Triodia angusta, T. 
epactia grassland and low woodlands of Eucalyptus victrix, Terminalia canescens and 
Acacia coriacea. 

An ephemeral water hole present within the proposed quarry site, supports Cyperus 
cunninghammii, Stefnodia grossa and Sesbania cannabina (Astron Environmental, 
1997). 

Holden Point Lease: This area may also be used as a temporary laydown area and 
will cover an area of sandplain to the south of No-Name Bay, within the proposed 
extensions to the Plant lease. The area contains two basic vegetation associations. 

10/24/98 
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The first association is on the seaward side of Holden Point and is a 
granophyre/granite ridge in an exposed occasion and contains vegetation typical of 
these locations along the Burrup (Astron Environmental, 1997). 

The vegetation here consists of Terminalia supranitifolia, Brachychiton acuminatus 
with less frequent Ficus platypoda, Pittosporum phylliraeoides, Hueggea virosa, 
Alectryon oleifolia subsp. oleifolius and Acacia coriacea. Common tree and rock 
creepers include Trichosanthes cucumerina, Tinospora smilacina and Mukia 
maderaspatana. Low scrub occurs in soil pockets and inclLldes Dicrostachys spicata, 
Rhagodia eremaea, Ipomoea costata. The sparse grass cover includes Cymbopogon 
arnbiguus, Cymbopogon bomb ycinus, Paspalidium tabulatum and Triodia epactia 
(Astron Environmental, 1997). The sandplain area association is degraded in some 
areas, where vehicle tracks and camping sites occur. Generally, the vegetation is 
composed of Mid dense Grassland (30-70%) of Triodia epactia and Spinifex 
longifolius and Dwarf Scrub (1 0-30%,0-0.5 m) of Aerva javanica. 

There is a significant amount of the introduced weed Aerva javanica, but little huffel 
grass Cenchrus ciliaris. The dwarf scrub, which is typical of Pilbara coastal dunes, 
contains Scaevola cunninghamii and Salsola kali (Astron Environmental, 1997). 

3.4.3 	Terrestrial Fauna 

A number of fauna surveys have been undertaken on the Burrup Peninsula (Tingay, 
1979; Butler, 1983, 1987; Dinara, 1990, 1993; Woodside, 1994, 1995, 1997). From 
this, the fauna is considered to be relatively well known. The Pilbara Olive Python 
(More/ia olivacea barroni) is the only rare fauna species known to exist on the Burrup 
Peninsula. Nine disused Pebble Mouse (Pseudomys chaprnani) mounds have 
previously been located on the rocky alluvial flats near the Mt. Wongama / Withnell 
Bay road but showed no evidence of activity. The Western Pebble Mound Mouse 
was recently taken off the declared threatened list of the Wildlife Conservation Act 
1950 in 1997 but remains a priority 4(1)  species (Astron pers.com, 1998). The Water 
Rat (Hydromys chaprnani) is a priority 4 species and has been found on the Burrup 
Peninsula (Dinara, 1990,1993). This species is widely distributed in the Pilbara area 
(CALM, 1990). 

Vertebrates 

A revised annual terrestrial vertebrate monitoring programme has been undertaken by 
Woodside since September 1994.   Before this, Woodside conducted vertebrate fauna 
surveys on the Burrup Peninsula at approximately three year intervals. Details of the 
terrestrial fauna identified as part of these monitoring studies are provided in Table 
3.2. 

(1) 	Priority 4: laxa in need 01 monitoring. lhese taxa are (Ieclming ignifk:.mtIy, but are not yet threatened. 
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Table 3.2 - Terrestrial Fauna of the Burrup Peninsula 

Species Name Common Name 
Mammals 
TachgIou acu1eatu Echidna 

Dasykaluta rosamondae Marsu pial Mouse 

Pseuda ntechinus woolleyae Wool eys Antech nii s (Mouse) 

Planigale maculata Common Plan igale 

Dasyurus hallucatus Northern Native Cat 
Ningaui timealeyi Ningaui 

Macropus robustus Euro 

Macropus rufus Red Kangaroo 

Petrogale rothschildi Rothschild's Rock \'Val laby 

Pseudornys delicatulus Delicate Mouse 
Pseudomys hermannsburgensis Sandy Inland Mouse 

Zyzornys argurus Rock Rat 

Hydrornys chrysogaster Water Rat 

Mus musculus (introduced) House Mouse 

Rattus rattus (introduced) Black Rat 

Fe/is catus (introduced) Feral Cat 

Vu/es vulpes (introduced) European Red Fox 

Taphozous georgiaus Common Sheath-tailed Bat 

Eptesicus fin/a ysoni Fin laysons Cave Bat 

Pteropus scapulatus Red Flying Fox 
Geckoes 
Crenoda cry/us ocella tus horn ii Claw less Gecko 

Diplodactylus cilia ris Spine tailed Gecko 

Diplodactylus stenodactylus Fat tailed Gecko 

Diplodactylus cortspici//a tus No common name 
Diplodactylus savagei Tree Dtella 

Gehyra variegata Spotted Dtella 
Gehyra punctata Bynoes Gecko 

Hereronoria hinoei Velvet Gecko 

Oedura rnarmorata Marbled Velvet Gecko 
Legless Lizards 
Delma nasuta No common name 

Delina pax No common name 
Lialis burtonis Burtons Legless Lizard 

Dragon lizards 
Pogona minor Western Bearded Dragon 
Ctenophorus ca udicinctus Ri ngtal ed Dragon 

Crenophorus isolepis Military Dragon 
Gemmatophora gilberti Water Dragon 

Goannas 
Varanus acanthurus Ridgetai led Goan na 
Varanus giga nteus Perent i e 

Varanus erem ius Desert Goan n a 

Varanus tristis Racehorse Goanna 

Varanus gOUIdii Bungarra 
Skinks  

ptoblepha tus p/agiocephaIris 
rCtenotus 

No common name 
saxa ti/is No common name 

Source (Dinara, 1993; Woo(side, 1997) 
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Table 3.2 - Terrestrial Fauna of the Burrup Peninsula (cont) 
Species Name Common Name 

Ctenotus pa ntherinus No common name 
NOtOSCThCLJS ornatus No common name 
Lerista bipes No common name 
Lerista rnuelleri No common name 
Menetia surda No common name 
Menetia greyii No common name 
Morethia (ruficauda) exquisita F iretai led Ski nk 
Sphenornorphus isolepis No common name 
Snakes 

Rainphotyphlops divers us Worm Snake 
Ra mphotyphlops a ustra 115 Worm Snake 
Ramphotyph/ops gryphus Worm Snake 

More/ia stimsoni Stimsons Python 
More/ia perthensi Pygmy Python 
More/ia barrons Olive Python 
Fordonia leucobalia Whitebel lied Mangrove Snake 
Acanthophis pyrrhus Desert Death Adder 

Dernansia rufescens Rufous Wh i psnake 
Farina ornata Moon Snake 
Pseudechis austra/is Mulga Snake 
Pseudonaja nucha/is Gwardar 
Rhinoplacephalus puncata Spotted Snake 
Frogs  
Cyclorana maini Burrowing Frog 
Litoria rubella Desert Tree Frog 

Source (Dinara, 1993; Woodside, 1997) 

Birds 

The 121 recorded species of birds include resident marine, resident land, and regular 
migrant species (O'Brien Planning Consultants, 1994). 

Seven priority listed bird species are found on the Burrup Peninsula (Astron 
Environmental, 1998). These include the Black Breasted Buzzard (Hamirostra 

rne/anotemon), Bush Stone-cur/ew (Burhinus grallarius), Beach Stone-curlew (Esacus 
neg/ectus), Eastern Curlew (Numenius rnaclagascariensis), Fairy Tern (Sterna nereis), 
Spotted Nightjar (Eurostopodus argus), Mangrove Kingfisher (Halcyon chloris). The 
Eastern Curlew is listed as a Priority 3(2)  species. The remaining species are listed as a 
Priority 4  species. 

The Burrup is among the furthest south recorded breeding sites of the Jabiru or Black 
Necked Stork, and is near the southern limit of the Brown Booby. 

The Domestic Pigeon is the only recorded exotic species. It offers no perceived 
problem on the Burrup at this stage. Table 3.3 details all recorded bird species on the 
Burrup Peninsula. 

(2) 
	

Priority 3: Taxa with several, poorly known population, some of which are on conservation lands. 
Requires urgent survey and evaluation of conservation status. 

(.3) 	Priority 4: Taxa in need of monitoring. These taxa are declining significantly, but are not yet threatened. 
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Table 3.3 - Recorded Bird Species on the Burrup Peninsula 

SPECIES NAME COMMON NAME SPECIES NAME COMMON NAME 

Larus Silver CLIII \4anoriria ilavigula Yellow-throated 
nova eholla ndia e  Miner 

Hydroprogne caspia Caspian Tern Lichenostomus Singing Honeyeater 
virescens  

Gelochelidon GUH-billed Tern Lichenostomus Grey-headed 
nilotica  keartiandi -Honeyeater 

Chlidonias White-winged Black Lichmera indistincta Brown Honeyeater 
leucoptera Tern 

Sterna bergii Crested Tern Epthianura tricolor Crimson Chat 

Sterna bengalensis Lesser Crested Tern Dicaeurn Mistletoe Bird 
hirundinaceurn 

Sterna nerus Fairy Tern (Res.) Pardalotus rubricatus Red-browed 
Pardalote 

Geopelia striata Peaceful Dove Zosterops lutea Yellow White-eye 

Geopelia humeralis Bar-shouldered Emblema picta Painted Firetail 
Dove  

Geopelia cuneata Diamond Dove Poephila guttata Zebra Finch 

Ocyphaps lophotes Crested Pigeon Chiamydera maculata Spotted Bowerbird 

Petrophassa Spinifex Pigeon Crallina cyanoleuca Australian Magpie- 

plumifera  lark 

Columba livia Doniestic Pigeon Artarnus cinereus Black-faced 
Woodswallow 

Cacatua sanguinea Little Corella Artamus personatus Masked 
Woodswal low 

Cacatua roseica p1/la Galah Artarnus White-breasted 
leucorhynchus Woodswal low 

Melopsittacus Budgerigar Cracticus nigrogularis Pied Butcherbird 
undula tus  
Barnardius barnardi Ringneck Gymnorhina tibicen Australian Magpie 

Cuculus pallidus Pallid Cuckoo Corvus bennetti Little Crow 

Chrysococcyx Black-eared Corvus splendens Crow 
osculans Cuckoo 

Horsfields Bronze Ninox Boobook Owl 
Cuckoo nova eseelandiae  

Tyto a/ba Barn Owl Recurvirostra Avocet 
novaeho/landiae 

Podargus strigloides Tawny Frogmouth Hirnantopus Stilt 
himantopus  

Aegot he/es Australian Malurus lamberti Variegated Fairy- 

cris tra tus Owletnightijar  wren 

Caprimul gas Spotted Nightijar Malurus leucopterus White-winged Fairy- 
guttatus (Res.)  wren 

Apus pacifus Fork-tailed Swift Cerygone tenebrosa Dusky Warbler 

Dacelo lea chii Blue-winged Smicrornis Weebill 
KookabLirra brevirostris  

Halcyon sancta Sacred Kingfisher Acanthagenys Spiny-cheeked 
rufogularis Honeyeater 

Source (Dinara, 1993; Woodside, 1997) 
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Table 3.3 - Recorded Bird Species on the Burrup Peninsula (Cont) 

SPECIES NAME COMMON NAME SPECIES NAME COMMON NAME 

Halcyon Red-backed Calidris ruficollis Red-necked Stint 
pyrrhopygia Kingfisher  

Halcyon chioris Mangrove Calidris a/ba Sanderling 
Kingfisher 

Mira Ira javanica Singing Bush lark Calidris ferruginea Curlew Sandpiper 

Hirundo neoxena Welcome Swallow Stiltia isabella Australian Pratincole 

Cecropis nigricans Tree Martin Anthus Richards Pipit 
nova eseelandiae 

Cecropis ariel Fairy Martin Cinclorhamphys Rubs Songlark 
ma thewsi  

Coracina Black-faced Cuckoo- Cinclorhamphys Brown Songlark 
novaehollandiae shrike cruralis  

La/age sueurii White-winged Limosa lapponica Bar-tailed Godwit 
Triller  

Eopsaltria Mangrove Robin Limosa limosa Black-tailed Godwit 
pulverulenta  

Pachycephala Rubs Whistler Calidris canutus Red Knot 
rufiventris 

Pachycephala Mangrove Golden Calidris acuminata Sharp-tailed 
melanura Whistler  Sandpiper 

Pachycephala White-breasted Mangrove Fantail 
lanioides Whistler  

Eremiornis carteri Spin ifex-bird Rhipidura Willie Wagtail 
leucophyiys  

Tringa terek Terek Sandpiper Tringa hypoleucos Common Sandpiper 

Peleca nus Pelican J-laema topus Sooty Oystercatch er 
conspicillatus  fuliginosus  

Sula leucogaster Brown Booby Pluvialis squatarola Grey Plover 

Phalacrocorax Pied cormorant Charadrius Large Sand Plover 
varius leschenaultii  

Fregata ariel Lesser Frigate Bird Charadrius Red-capped Dotterel 
rufica p11/us  

Ardea White-faced Heron Charadrius mongolus Mongolian Sand 
novaehollandiae Plover 

Egretta a/ba Great Egret Charadrius melanops Black-fronted 
Dotterel 

Egretta sacra Eastern Reef Egret Arenaria interpres Ruddy Turnstone 

Nycticorax Night Heron Numenius Eastern Curlew 
caledonicus  madagascariensis  

Butrides striatus Mangrove Heron Numenius phaeopus Whimbrel 

Xenorhynchus Black-necked Stork Tringa brevipes Grey-tailed Tattler 
asiaticus  

Pandion haliaetus Osprey Tringa nebula na Greenshank 

Elanus notatus Black-shouldered Aquila audax Wedge-tailed Eagle 
Kite(Res.)  

Hamirostra Black-breasted Kite Circus assimilis Spotted Harrier 
me/a nosternon  

Ha/iastur indus Brahiminy Kite Circus aeruginosus Marsh Harrier 

Haliastursphenurus \Whistling Kite Falco berigora Brown Falcon 

Accipiter Brown Goshawk Falco cenchroides Australian Kestrel 
cirrhocepha lus 

Source (Dinara, 1993; Woodside, 1997) 
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Table 3.3 - Recorded Bird Species on the Burrup Peninsula (Cont) 

SPECIES NAME COMMON NAME SPECIES NAME COMMON NAME 

Hieraaerus Little Eagle Falco Iongipenrlis Australian Hobby 
morphnoides  
Haliaeetus White-breasted Sea- Turnix ye/ox Little Button-quail 
leucogaster Eagle  

Burhinus neglectus Beach Stone-curlew Burhinus ma gnirostris Bush Stone-curlew 
(Res.) 

Haematopus Pied Oyster-catcher 
ostra Iegus 

Source (Dinara, 1993; Woo(side, 1997) 

In vertebrates 

General invertebrate information is available for the Burrup Peninsula. 
Representatives of the following invertebra are common to the area. 

Land snails; 

Isopods; 

Mites, spiders, scorpions, ticks; 

Centipedes, millipedes; 

Book lice, wasps, bees, mantis, midges, sandflies, earwigs, bugs, cicadas, dragon 
flies, beetles, moths, butterflies, grasshoppers, ants, and termites; and 

Flatworms, parasitic worms. 

(O'Brien Planning Consultants, 1994). 

3.4.4 Groundwater 

Studies undertaken for Woodside by Dames and Moore (1993) have shown that 
groundwater flow processes on the Burrup Peninsula are controlled by: 

Basement topography; 

Structural features throughout the profile, though predominantly within fresh 
bedrock; and 

Depth of weathering and development of erosional deposits. 

The study shows that groundwater occurs in structurally controlled weathered profiles 
within troughs and valleys, with negligible flow within the basement rock except 
where the permeability has been substantially increased by deformation, brecciation 
or fracturing (Dames and Moore, 1993). However, groundwater flows have been 
altered by the preparation of the base plates for the existing OGP, including the sites 
for LNG trains four and five. 
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Cut and fill earth moving and associated site preparation activities (blasting, 
compacting and reworking of materials) has created a new shallow aquifer beneath 
the main construction platforms of the Project area, with a base aquifer profile formed 
by the top of the fresh basement rock. Only fracture zones within the fresh rock retain 
their original hydraulic characteristics. 

The groundwater in the shallow aquifer formed by pre-grading drainage basins is 
ephemeral and is of fresh to brackish quality. 

3.5 	Social Environment 

3.5.1 	Aboriginal Heritage 

The Burrup Peninsula is recognised as an area containing significant Aboriginal rock 
art, archaeological and ethnographic sites. 

A comprehensive Aboriginal site survey was conducted over a wide area of the 
Burrup Peninsula by the WA Museum (1979) with the objective of identifying 
potential constraints to development of the North West Shelf Gas Project. The 
Department of Conservation and Land Management commissioned a subsequent 
survey in 1992-1 993 (Veth et al, 1993). Woodside also completed a survey in 1997. 
A more detailed commentary on Aboriginal heritage issues is provided in Section 7 of 
this document. 

The extent of existing survey coverage on the Burrup Peninsula from these three 
studies, along with areas either listed or nominated for protection under the Register 
of the National Estate, are displayed in Figure 3.6 and 3.7. 

The area is currently under claim by two groups of Native Title claimants representing 
the Ngaluma lnjibandi and Yaburara Mardudhunera groups respectively. Woodside 
is negotiating with both groups under an agreed process. The area has been 
advertised by the Government under section 29 of the Native Title Act. 

3.5.2 Population Centres 

The nearest population centres to the proposed onshore Project activities are the 
towns of Dampier and Karratha. Other towns in the Shire of Roebourne include 
Wickham, Roebourne and Point Samson. A 1997 Shire of Roebourne Census 
indicates a regional population of 14,953, with the largest population centre being 
Karratha - 10,053 persons (Shire of Roeburne,1997). 

The benefits of the Project to the population have been discussed in detail in Section 
1.9. 

3.5.3 Recreational Activities - Mermaid Sound 

The waters of the Dampier Archipelago are an important recreational resource for the 
residents of the Shire of Roebourne. With high boat ownership in the Shire and from 
visitors, as many as 151 boats have been known to be using the waters of the 
Dampier Archipelago at any one time (Morris, 1990). Favoured activities include 
fishing, diving and island beach visitation for swimming and picnicking. 
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3.5.4 Land Based Recreation 

The beaches south of Holden Point are accessible by 4WD and are utilised for 
recreational activities. Current access from the north requires vehicles to cross NWSV 
leases usually without permission. Other beaches on the BurrLlp Peninsula (e.g. 
Hearson Cove, Withnell Bay and Cricketer's Beach are also utilised for recreational 
activities. 

3.5.5 Tourism 

Currently the main focus for tourists visiting the Burrup Peninsula is the NWSV 
Visitor Centre which hosts up to 25,000 visitors annually. The Burrup Peninsula and 
waters of Mermaid Sound presents a number of possibilities for tourism including 
eco-tourism, recreational diving and fishing and Aboriginal cultural tours, however, at 
this stage commercialised tourism of this nature is not occurring. 

3.5.6 

3.5.7 

Sites of Historical Significance 

No sites of historical significance or identified shipwrecks are known to be situated in 
the vicinity of the proposed jetty extension or associated dredging works or in the 
areas proposed for disturbance onshore. 

Pearling and Aquaculture 

There has been a growing focus on the suitability of the Dampier Archipelago for the 
expansion of the pearling and aquaculture industries. 

There are 5 existing licenses and 2 proposed licenses in the Dampier Archipelago 
Area (Fisheries Department, 1996). The industries will not be disrupted by the 
proposed Project because of their distance from potential impacts. The existing 
licences are detailed in Table 3.4 below. 

Table 3.4 - Aquaculture and Pearling Licences in the Dampier Archipelago Region 

Licence Description Status 

Nor\'est Pearls Hcld a lease in Flying Foam passage. Current. 

Redland Bay Applied for a pearl oyster farm license Application stage. Application 
east of Eaglehawk Island. subject to a Native Tittle claim. 

Cossack Pearls Operating pearl farm leases on the north Current. 
end of Flying Foam Passage. 

Dampier Pearls Currently operate a temporary holding A pearl oyster lease is pending. 
site between Enderby and Goodwyn 
Is Ia rids. 

Pilbara Pearls Operate a oyster pearl farm license on the Current. 
western side of West Lewis Island. 

Exmouth Pearls Operate a pearl oyster holding site on the Holding Site. 
eastern side of Enderby Island. 

West Coast Applied for an aquaculture license on the The application has been opposed as 
Pearls north-west fringe of West Lewis Island. the area is subject to a Native Title 

claim. 

Source (Fisheries Deparlmenl, 1 996)  
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3.5.8 Burrup Peninsula land Use 

The Burrup Peninsula Land Use and Management Plan (O'Brien, 1 994) notes that the 
Burrup Peninsula contains a number of significant natural, scenic and cultural values. 
These attributes have been discussed in previous sections of this chapter. The plan 
also note that the Burrup Peninsula is one of the most important industrial and port 
sites in Australia. The NWSV, Hamersley Iron and Dampier Salt contribute 
approximately 201% of Western Australia's total export earnings and the Port of 
Dampier is the largest tonnage port in Australia (O'Brien, 1994). 

Approximately 17.3% or 15.3 km2  of the Burrup Peninsula land area is leased by 
existing industrial development, with the remaining 82.7% or 72.9 km2  being Vacant 
Crown Land held as a Temporary Reserve (O'Brien, 1994). Recognising the potential 
for heritage, conservation, recreational and industrial conflicts on the Burrup 
Peninsula, the Western Australian Government commissioned a land use 
management plan, prepared through a community consultative process. The final 
plan, known as the Burrup Peninsula Land Use Plan and Management Strategy, was 
released in 1996 and has been ratified by the State Government. The plan identifies 
industrial, conservation, heritage and recreation areas. The plan allocates 5,400 ha 
(621%) of the Peninsula for conservation, heritage, recreation and associated activities. 
The land use zones of the Burrup Peninsula Land Use Plan are illustrated in Figure 
3.8. All of the additional land requirements proposed for the LNG Project will be 
located on areas of land zoned as industrial. 
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4.0 POTENTIAL PROJECT  EFFECTS ON THE BI0PHYsIcAL 

ENVIRONMENT 

This section describes the potential environmental effects associated with the Project 
on the biophysical environment (ie marine, atmospheric and terrestrial 
environments). Potential environmental effects relating to risk and the social 
environment have been discussed separately in sections 6.0 and 7.0. 

This chapter has been structured so that each potential effect is categorised under 
either the construction or operation phase of the Project. Each effect has been further 
categorised into the type of environment that it may impact on (ie marine, 
atmospheric or terrestrial environment). 

4.1 	Environmental Effects From Construction Phase 

Construction effects relate to those activities that will affect the environment during 
the construction phase of the Project. 

4.1.1 	Marine Effects - jetty and Shipping Route Construction 

Potential environmental effects from jetty and shipping channel construction can be 
broadly categorised into the following areas: 

Dredging impacts; 

Blasting impacts; 

Sedimentation impacts; and 

Spoil disposal impacts. 

All jetty berths and shipping route options for the Project (refer Section 2.5 and 2.6) 
will have similar types of impacts on the environment. However, the significance of 
the impact on the environment depends upon the Project option being examined. 
Section 4.1.1.1 to 4.1.1.4 discuss the potential environmental effects from jetty and 
shipping route construction. The significance of impacts associated with jetty and 
shipping route options is discussed in Section 4.1.1.5 to 4.1.1.6. 

4.1.1.1 Dredging Impacts 

The following marine assemblages will suffer disturbance within defined Project areas 
as a result of dredging activities: 

Unconsolidated carbonate sands over bare muds. In these areas, where sediment 
depth is greater than 2 metres, only isolated epibenthic fauna - such as 
gorgonians, sponges and soft and hard corals - are expected to occur; and 

Mollusc-echinoderm assemblage over unconsolidated sediment in areas closer to 
shore. Impacts centre on the physical removal of substrate and pile driving 
activities from the construction of jetty supports. 
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The predominant fauna includes burrowing polychaetes, crustaceans, echinoderms 
and molluscs and in shallower areas sparse seagrass (eg Withnell Bay). 

These assemblages dominate the Project area and Mermaid Sound and the localised 
loss of the community in these areas is considered minor in ecological terms. 

4.1.1.2 Blasting 

Limited marine blasting may be required during dredging of shipping lanes, turning 
basins and jetty berths. Blasting will generally occur where hard surface or shallow 
rock is encountered. Geotechnical data indicate such areas exist within one kilometre 
of the Burrup coastline adjacent to the OGP. 

It is Woodside's intention to minimise blasting activities and use the cutter suction 
dredge whenever possible for excavation of the sea bed. Specific blasting will occur 
around Star Rock if Shipping Route North Option is selected. 

Blasting Methods: Detailed blasting methods are not yet defined but are likely to 
involve the use of a drill and blast spread, with charges confined within pre-drilled 
holes. 

The extent of mortality and injury from blasting depends on the size and depth of 
charge, composition of explosive used, water depth, bottom composition, distance 
and depth of individual from explosion centre and size and type of species 
concerned (EGOS Gonsulting, 1996). 

Injuries sustained to fish from marine blasting operations include haemorrhaging, 
gross damage to the kidney, rupture to the swim bladder and/or body cavity. Fish 
mortality is predominantly caused by rupture of the swim bladder. 

Larval fish are less sensitive to the effects of shock waves than eggs or post larval fish 
in which a swim bladder has developed (EGOS Gonsulting, 1996). Spiral curling of 
the embryo and disruption/deformation of egg membranes has also been observed for 
fish species as a result of small (50 gm) charges of TNT (WBM Oceanics, 1993). 

The principal effects of explosives for marine mammals concern damage to the lungs. 
In some instances, whilst charges may not be sufficient to cause death, there may be 
sublethal damage to auditory systems (e.g. ruptured ear drums). 

No specific information is available on the risk to marine reptiles from marine 
blasting. They can be expected, however, to have similar physiological risk as 
mammals. 

The birds most at risk from marine blasting would be diving species. To minimise 
injury to seabird species, it is important that any dead fish on the surface of the water 
after a blast are collected; otherwise this may attract seabirds and result in bird 
injuries or mortality from successive blasts. 

In the immediate vicinity of blasting operations there will be fatalities or severe 
injuries to bottom fauna. In addition there will be disturbance to the bottom, such as 
the deposition of displaced material and smothering of resident bottom fauna. 
Blasting would also entail a short-term localised increase in turbidity. 
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Lethal Ranges: Estimates of lethal ranges and safe distances for fish and other marine 
animals can be determined using a technique determined by the Canadian 
Department of Fisheries, or by a method developed by ICI Australia. Calculation 
methods for both processes are described in Appendix C. 

The CDF technique takes into account animal weight and target depth and may be 
considered to be more accurate. There are, however, many other variables including, 
size, species physiology, orientation of the animal to the shock wave and bottom 
type, which make either method at best only a general indicator of safe and lethal 
ranges. 

Table 4.1 below shows effect ranges calculated using the CDF technique for 10 kg 
fish from a generalised marine blasting operation in Mermaid Sound. 	Basic 
assumptions for the calculations are that the fish are demersal, water depth is 10 m, 
and the blast weight is 78 kg. The estimated mortality ranges would appear to be 
conservative given the findings from a study conducted by McAnuff and Booren 
(1989), in (ECOS Consulting, 1996) on caged fish. The study estimated probable 
100'/ and 10-20% fatality radii, using charge weights of up to 270 kg, as 20-50 m 
and 45-110 mrespectively. These blast zones are illustrated in Figure 4.1. 

Table 4.1 - Estimated Blast Effect Zones for 10 kg Marine Fish (demersal fish from a 
78 kg confined charge marine explosion in 10 m water depth) 

Distance Effects 

0 m-215 m 50 % Mortality 

215 m-301 m 1 	Mortality 

>301 m Safe level. No injuries. 

Source (WEI, 1997) 

Table 4.2 provides estimates of effect ranges calculated using the CDF technique for 
marine mammals diving beneath the surface from a generalised marine blasting 
operation in Mermaid Sound. Basic assumptions for the calculations are that the 
mammals are near bottom, water depth is 10 m, and the blast weight is 78 kg. The 
blast zones are illustrated in Figure 4.2. 
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Table 4.2 - Estimates of Blast Effect Zones Calculated for Marine Mammals (78 kg 
Confined Charge Marine Explosion in 10 m Water Depth) 

Distance Effects 

o m-387 m No mortality. 	High incidence of moderately 
severe blast injuries, including eardrum rupture. 
Animals should recover. 

387 m-645 m High incidence of slight blast injuries, including 
eardrum rupture. Animals should recover. 

645 rn-i 075 m Low incidence of trivial blast injuries. 	No 
eardrum ruptures. 

>1075 m Safe level. No injuries. 

Source (WEL, 1997) 

Estimates of lethal ranges and physiological damage for marine mammals have also 
been derived from the ICI method. This technique indicates lethality would be 
restricted to 50 m for (100 kg) charges confined in a blast hole. For unconfined 
charges the lethality distance would be approximately doubled (ECOS Consulting, 
1996). 

It is most likely that Woodside will utilise packaged explosives for marine blasting 
activities. Packaged explosives comprise of a fuel (usually a heavy hydrocarbon based 
oil such as paraffin oil or wax) in a plastic shealth. Aluminium oxide may be added as 
an extra fuel in some brands. Nitrate salt is also added as a source of concentrated 
oxygen to produce the combustion process. The explosion is initiated with a 
detonator. Detonation processes are usually complete, however sometimes a small 
portion of the explosive (generally a wax) may remain following detonation (WBM 
Oceanic, 1993). 

It is unlikely that blasting processes using packaged explosives would be of concern 
in relation to the production of toxic chemicals or substances because: 

The components of the explosives (heavy hydrocarbon oils and nitrate salts) are 
non-toxic to aquatic fauna in the concentrations likely to remain following their 
deterioration; 

Detonation is usually complete; 

The products of the explosive process are gaseous, mainly carbon dioxide, 
nitrogen and water, all of which are unlikely to occur in toxic concentrations; 

No heavy metals, other than aluminium oxide and small amounts of lead oxide, 
are involved in the blasting technique; and 

The explosive process would include considerable dilution and dispersion of 
detonation by-products. 

Packaging of explosive charges in buoyant or persistent plastic coating may result in a 
dispersion of these coatings around the blast area. These plastic coatings may be 
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mistaken by marine faUna for food. Investigations will be conducted by Woodside to 
develop a strategy to minimise the release of plastic coatings after each charge. This 
strategy will be detailed in the Dredging and Blasting EMP. 

4.1.1.3 Sedimentation 

Dredging operations can be expected to result in the formation of sediment plumes, 
causing temporary and localised increases in water turbidity and sedimentation 
(LeProvost Dames and Moore, 1995). Coral cover on the igneous boulder shores and 
adjacent limestone apron in the vicinity of the jetty extension is relatively low (20%-
30%) and dominated by sediment tolerant species from the Favites, Favia, Porites and 
Turbinaria genera (LeProvost Dames and Moore, 1995). Extensive monitoring of 
these assemblages before and after dredging for the [PG Jetty and Ship Turning Basin 
Dredging Project in 1995 (LeProvost, Dames and Moore, 1995) and subsequent 
annual monitoring (Woodside, 1996, 1997) has demonstrated the tolerance of these 
inshore corals to sustain high sediment loads. 

Findings from the 1995 [PG Dredging Marine Monitoring Programme (LeProvost 
Dames and Moore 1995,1995 - Appendix D) were that coral mortality due to 
dredging plumes was minor and spatially limited to locations less that 1.5 km from 
the ship turning basin where extended and intense dredging was undertaken. Minor 
increases in coral colony partial mortality were insufficient to produce a decline in 
hard coral cover that could be detected visually by divers or quantitatively from the 
video records. 

A small increase in sedimentation is expected from shipping in high use areas around 
product load-out bays. The ChEMMS Program has not indicated any detrimental 
effect on corals in the vicinity of the product loading jetties due to shipping induced 
turbidity. 

4.1.1.4 Spoil Disposal 

Uncemented overburden will be relocated to the existing Mermaid SoLind Spoil 
Ground A/B (refer Figure 3.1). If the Second Trunkline Project and [NG Project 
schedules permit, calcareous substrate rock may be relocated to the proposed Second 
Trunkline for stabilisation and protection. 

The Mermaid Sound Spoil Ground A/B was established in 1986 to accommodate 
Woodside's [NG shipping channel dredging programme. The spoil ground has been 
used successfully on two subsequent occasions, in 1989 for maintenance dredging 
and in 1994 for the construction of an [PG ship berthing pocket. Spoil Ground A/B, 
was chosen as the best disposal site because: 

Of its proximity to the shipping channel (ie economic and environmental benefits 
due to confinement of activities to a minimal area); 

It was recognised to be a natural sink; 

Spoil material was physically very similar to the natural substrate of A/B; 

It had already been modified by trawling and anchor movements and some 
previous dredge spoil dumping; 

1)1)11 	
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It occurred within a semi-protected relatively low energy environment; and 

It was stable as far as sediment resuspension was concerned. 

in total, approximately 9.5 million m3  of spoil has already been disposed of at the 
spoil ground. It is estimated a further 1,000,000 m associated with the Second 
Trunkline will also be disposed of here. 

Monitoring has been undertaken on and in the vicinity of the spoil ground on two 
occasions to determine whether fauna re-colonisation occurs following deposition 
and whether coral assemblages closest to the spoil ground are affected as a 
consequence of disposal operations and possible sediment re-suspension. 

The most recent monitoring was undertaken to support the 1994 [PG Jetty and Ship 
Turning Basin Dredging Programme, in which some 700,000 m of dredge spoil was 
deposited in Spoil Ground A/B between 1 March 1994 and 16 May 1994.   

Re-colonisation of Spoil Ground A/B was assessed in 1993 by examining the sea floor 
sediments and the benthic fauna which had recolonised the substrate since its last 
major use in 1 986/87. The abundance and character of those assemblages were 
compared with those sampled from nearby control sites. Findings from the study, 
reported by LeProvost Dames and Moore (1995), were: 

The range of surface substrate characteristics and the distribution and abundance 
of epibenthic organisms was not markedly different from the situation in 
comparable, but unaffected, control sites; and 

The range of abundance, taxonomic richness and composition of benthic infauna 
collected from the spoil ground was very similar to that of the undisturbed control 
sites. 

Coral communities at Conzinc, Angel and High Point Islands (refer Figure 3.1) were 
also examined between 1993 and 1994 to determine whether any decline in living 
hard coral cover could be determined and attributed to the [PG spoil disposal 
operations. Findings from that study (LeProvost Dames and Moore, 1995) were that 
there were no detectable coral mortalities either during, soon after or seven months 
after the spoil disposal operations. 

The findings from the 1994 [PG Dredging Marine Monitoring Programme (refer 
Appendix D) enable confident predictions to be made that re-colonisation of the spoil 
ground by biota comparable to that from neighbouring areas in Mermaid Sound will 
occur following spoil deposition. in addition, sensitive coral communities fringing 
nearby islands will not be impacted on by spoil disposal operations. 

4.1.1.5 Environmental Effects Associated with Jetty Berth Option 1 

This option is detailed in Section 2.6.1 and Figure 2.2. The advantage of this option 
is that blasting around sections of Star Rock is not required. This reduces the potential 
impacts on surrounding marine flora and fauna. 

) ) 
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However, the construction of a new shipping lane south of Star Rock will require 
more sea bed material to be excavated. Sedimentation and spoil disposal impacts for 
this option are similar to Shipping Route North Option and are detailed in 4.1.1.1 to 
4.1.1.4. 

4.1.1.6 Environmental Effects Associated with Jetty Berth Option 2 

This option is detailed in Section 2.6.2 and Figure 2.3. Dredging volumes for this 
option in comparison to Shipping Route South Option are smaller because a new 
shipping channel is not required. This would reduce the physical disturbance to the 
sea bed in Mermaid Sound. 

Dredging will be predominantly carried out in areas of unconsolidated sediments 
(carbonate sands/bare muds). The marine assemblages on the above substrates are 
very common throughout Mermaid Sound. The impact of sedimentation from this 
option is detailed in Section 4.1.1.3. 

Blasting of Star Rock will be necessary in order to allow ships to manoeuvre safely in 
the docking area and existing shipping channel. The proposed Shipping Route North 
Option (refer Figure 2.3) along the eastern margin of Star Rock is not expected to 
directly affect any benthic marine habitats of local or regional environmental 
significance (Bowman Bishaw Gorham, 1998). The habitats and biotic assemblages 
lying directly in the path of the proposed channel are bare muds, bare granophyre, 
and calcarenite with sparse, epibenthic, filter-feeding assemblages (refer Figure 3.2). 

The water depth, high suspended sediment load and high sedimentation rate in the 
area, make it unsuitable for coral community development (Bowman Bishaw 
Gorham,1998). Coral cover only occurs where lower sediment loads mean that 
attenuation of light is the least (ie on the shallowest parts of Star Rock at the south-
western end). The area with the greatest coral development is outside the proposed 
dredging area. 

Potential impacts on Star Rock marine communities are likely to be limited to 
secondary impacts of increased sedimentation from blasting and subsequent dredging 
operations rather than direct habitat removal (Bowman Bishaw Gorham,1998). 

The bleaching of corals noted by the report in the vicinity of the proposed channel 
has been attributed to elevated average water temperatures associated with sLiccessive 
"El Nino" events. Bleaching is widespread across the NWS and unlikely to be caused 
by NWS activities. However, it is possible that additional stress caused by higher than 
normal sediment loads may cause localised coral mortality. 

4.1.2 Marine Effects - Vessel Management 

Waste Management Aboard Vessels: The disposal of untreated sewage, grey water 
and solid wastes from dredges, tugs, LNG carriers and other support vessels 
associated with the construction and operation of the Project could result in pollution 
and localised environmental impact. (Disposal of these wastes will not be permitted 
within the waters of the Dampier Archipelago or offshore unless treated in 
accordance with the requirements of MARPOL Annex IV). 
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Vessel Quarantine: A number of specialised vessels will be mobilised from overseas 
ports to undertake dredging operations. These vessels pose a risk of introduction of 
foreign entrained organisms through ballast water discharges. (A quarantine 
inspection will be undertaken and report prepared prior to any dredge arriving in 
Pilbara waters. The report will ensure that the vessels have a current De-ratting 
Exemption Certificate (issued every 6 months), are free of exotic organisms and that 
there is minimal residual sediment contamination from previous dredging operations. 
Dredges arriving in Australia from overseas ports will be required to comply with 
AQIS Notice 92/2 Controls on the Discharges of Ballast Water and Sediment from 
Ships Entering Australia from Overseas. 

Oil Spills From Vessels: Oily wastes generated aboard vessels has a potential to spill 
into the marine environment. (Oil will be either be stored in slops tanks prior to 
discharge, or brought ashore for recycling. All other wastes will be brought ashore 
for disposal. Vessels will also carry oil spill equipment on board, appropriate for 
minor spill cleanup). 

All ships will require a Ship Board Oil Spill Response plan, as required by MARPOL 
to interface with the Woodside and the Dampier Site Base. 

4.1.3 Marine Effects - Effluent Discharges 

Hydrotesting: Hydrotesting will be required for new pipework and tanks. It is 
expected that the discharge of approximately 500,000 m of hydrotest fluid may be 
required, in a number of separate events, over the construction and commissioning 
period. 

Where possible, additives such as corrosion inhibitors and oxygen scavengers to the 
hydrotest liquor will be avoided. Where additives are not used, the hydrotest fluids 
can be discharged into the environment with minimal impact. 

In previous phases of the NWSV Project, hydrotest additives have been based on 
using products of low toxicity. A similar approach will be used for this Project. In 
addition, any discharge of hydrotest fluids into Mermaid Sound will ensure that 
adequate dispersion is possible before release. 

Disposal of hydrotest effluents will be performed on a case by case basis only with 
prior DEP(WA) acceptance of the disposal methodology. 

Pickling liquor: Some piping installed as part of the onshore plant modifications will 
need to be "pickled" prior to commissioning. It is estimated that 1,000 m3  of pickling 
fluid will be used for the Project. Chemical cleaning of pipework is necessary to 
remove oxide, scale and iron particulate build ups prior to precommissioning and 
start up. 

The fluid most likely to be used is ammoniated citric acid, a weak acid which acts by 
complexing iron, thus removing any oxide accretions as well as a thin layer of 
metallic iron from the pipe surface. The cleaning process is terminated by the 
addition of ammonia which neutralises the acid (to pH 9), but prevents the 
precipitation of iron as the hydroxide by forming the soluble complexing ion, ferric 
ammonium citrate. 
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In addition to this process small amounts of nitrite ion, as sodium nitrate, are added 
to the cleaning solution as a oxygen scavenger to prevent reformation of an oxide 
layer, and to passivate the pipe surface to further oxide attack. 

Disposal of spent pickling liquors into the marine environment can be toxic to marine 
life (Woodside, 1992). Issues such as acute and chronic toxicity of the constituent 
parts of the effluent, dissolved oxygen status of the effluent, and the potential for 
nutrient enrichment of the receiving environment are issues that must be considered 
prior to disposal. There will be no release of pickling liquor into the marine 
environment from the [NC Expansion Project. The liquor will be disposed of by the 
pickling contractor in a manner acceptable to both Woodside and the DEP(WA). 

Sewage Wastes: Sewage effluent volumes are projected to increase as a result of the 
temporary construction workforce. To prevent potential overloading of the existing 
sewerage treatment plant, additional treatment capability will be installed to 
accommodate peak loading, if required. 

4.1.4 Atmospheric Effects 

Minor greenhouse gas emissions will occur during the construction phase of the 
Project from vehicle exhausts, welding equipment, mobile generators, etc. However, 
greenhouse gas emissions from these sources are expected to be minimal in the 
context of the entire Project. 

Rock quarrying, crushing and grading, hauling and ground preparation for onshore 
facilities will generate dust which has the potential to impact on native vegetation 
and disrupt adjoining land users. 

Observation of road side vegetation on the Burrup Peninsula, and elsewhere in the 
Pilbara, would suggest that native vegetation is tolerant of moderate dust loadings. 
Because of this tolerance and the relatively short duration of dust generation, no 
significant impacts on native vegetation are anticipated. 

4.1.5 	Terrestrial Effects 

Onshore Processing Facilities: All proposed new processing facilities associated with 
the Project will be accommodated within the existing plant boundary, where 
landforms and vegetation have previously been extensively disturbed. 

No flora and fauna impacts will occur for new onshore processing facilities. 

Laydown Areas 

Existing Southern L.aydown Areas: The existing construction laydown area is situated 
on a tract of land that extends south from the Outer Fence for a distance of some 650 
metres and is approximately 250 metres wide (refer Figure 2.4). This area has been 
previously extensively disturbed and no new vegetation or fauna impacts will occur 
from the Project. 

Quarry Site lease: Rock fill will be required for filling, road construction and slope 
protection. It is proposed to use the same quarry sites as those identified in the PER 
for Domgas Debottlenecking and Second Trunkline Installation Project (refer Figure 
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2.7). The eastern portion of the existing quarry lease (ie adjacent to the existing 
southern laydown areas) may also be used for laydown purposes. 

The quarry sites are within an area designated for industrial development by the 
Burrup Land Use Plan and Management Strategy. 

The area comprises rocky hills with rock piles and outcrops, stony plateau and both 
shallow and deep drainage gullies (Astron Environmental, 1997). The vegetation units 
supported by the topographic features are summarised in Section 3.4.2. The 
vegetation units present are widespread on the Burrup Peninsula and are well 
represented in the conservation zones. The loss of these units due to quarrying is not 
expected to impact significantly on the ecological values of the Burrup Peninsula. No 
rare or endangered flora are present in the proposed quarry locations, however, two 
species of priority flora Brachychiton acuminatus and Terminalia supranitifolia occur 
on the rock piles and a number of individual plants may be destroyed by quarrying 
activities. 

Landform and drainage will be permanently altered by quarrying activities. These 
changes are not expected to result in any impact beyond the immediate area of 
disturbance. 

Following use by the LNG Expansion and Domgas Debottlenecking and Second 
Trunkline Installation Project, quarried areas will be left in a safe condition as 
required by the appropriate government authorities. This condition will not 
compromise future industrial development. 

Long term Woodside fauna survey data performed over some of the proposed Project 
area and similar habitats on the Burrup have not found any fauna species in the areas 
of the Project that are protected under State or Commonwealth legislation. 

The existing terrestrial fauna in the area will be displaced as a result of construction 
activities. However, Woodside's fauna monitoring programme suggests that some 
species will recolonise the areas after displacement. One such species that may 
relocate is the Rothschild's Rock Wallaby (Petrogale rothschildi) which was recently 
sighted on the northern sections of the proposed laydown area. The loss of this fauna 
habitat area is considered minor in comparison to that planned for conservation on 
the Burrup Peninsula. 

Holden Point Lease: This area (refer Figure 2.7) may be used for laydown purposes 
and is also proposed to be used as a rock loadout storage facility for the Domgas 
Debottlenecking and Second Trunkline Installation Project. The land may be used 
concurrently for both projects. In the short term, preparation of the Holden Point area 
will result in removal of most of the existing vegetation. 

The area sUpports two major vegetation associations. The first is on the seaward side 
of Holden Point and consists of is a granophyre/granite ridge in an exposed location 
and contains vegetation typical of these locations along the Burrup (Astron 
Environmental, 1997). 

The second vegetation association occurs on sandplain areas and may be locally 
degraded where vehicle tracks and camping sites occur. 

The vegetation association of the sandplain on the Holden Point Lease is represented 
at other locations along the Burrup Peninsula. A review of similar sandplain habitats 
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on the Burrup Peninsula indicates that there are is approximately 8,000 m2  of this 
association. The Holden Point Lease redevelopment will remove up to 350 m2  which 
is approximately 5°I of this that available on the Burrup. Future development of the 
Burrup Peninsula from non-N WSV Projects is estimated to remove a further 5-10% of 
this habitat leaving approximately 7,000 m 2. 

Although priority flora (Terminalia sapranitifolia, Brachychiton acuminatus) and 
fauna have been recorded in this location, the species concerned are widespread on 
the Burrup Peninsula and occur at low density. It is possible a number of individuals 
of priority species may have to be removed during this development. 

This area of land has previously been zoned "industrial" by government (O'Brien, 
1994). 

Further invasion by introduced weed species may occur in areas of disturbance. The 
area has already been colonised by the introduced Kapok weed (Aerva javanica), and 
the potential exists for further introductions of buffel grass (Cenchrus ciliaris) and 
ruby dock (Rumex spp) from surrounding infected areas (Astron Environmental, 
1997). 

The existing terrestrial fauna in the area will be displaced as a result of construction 
activities. Some individuals of the Pilbara Olive Python (More/ia olivacea barroni) 
may be present within this area. However, the loss of this area is considered minor in 
comparison to that proposed for conservation on the Burrup Peninsula (refer Quarry 
Site Lease Above). 

Solid Waste Generation 

Rock and Soil: The area that is proposed for the installation of the LNG storage tanks 
contains a small quantity of rock which must be removed. In addition, small amounts 
of soil will be removed while positioning pipes under the site roads. All surplus fill 
removed from this area will go to an area near No Name Creek which Woodside 
currently uses for storage of fill material. The fill material is considered clean and will 
not impact on the terrestrial environment. 

Construction Wastes, Primary Steel Scrap: Woodside envisages the production of a 
quantity of construction waste that will require disposal off-site. As the Project is still 
within the design stage, it is not possible to estimate the quantity of "inert" scrap that 
will be generated during the construction. The majority of the waste that will be 
generated will be suitable for recycling. There will be a lesser quantity of steel, 
aluminium, wood, paper and plastic waste that is not suitable for recycling and will 
be disposed of in accordance with Shire requirements, DEP(WA) requirements and 
existing procedures. 

4.1.6 	Noise Effects 

Elevated noise levels have the potential to be generated during construction activities 
at the OGP and during marine blasting activities. Previous Project experience 
involving similar construction activities has indicated noise levels will not impact on 
the public. The physical distance between the construction site and the nearest 
residential area (ie Dampier 10 km away) will attenuate any noise attributable to the 
construction site to negligible levels. 
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4.2 	Environmental Effects From Operational Phase 

Operational effects relate to those activities that will affect the environment during 
the operation phase of the Project. These effects have been classified as either 
marine, atmospheric or terrestrial effects. 

4.2.1 	Marine Effects 

Many of the potential marine effects from the Project will be measured by the existing 
marine monitoring programs detailed in Section 5.1. 

All oil contaminated aqueous effluents are currently disposed of into the existing 
water treatment facilities. The water quality of discharged effluent from the OGP is 
currently measured and reported according to the conditions set by the DEP(WA) in 
the OGP Operating Licence 5491 (refer Section 5.1 .1). 

The only regulated parameters potentially impacted by the Project is: 

Concentration of oil in effluent discharged; and 

Sulfinol discharge concentration limits. 

However, the new areas of the plant that have a potential for spills will be bunded". 
Accidental spillages into bunded areas will be either reprocessed or disposed of at a 
DEP(WA) approved liquid disposal site. Accordingly, the quantity of effluent 
discharged into Mermaid Sound from the OGP will be minimised and the quality will 
continue to meet current licence conditions. 

Sulfinol concentrations in OCW effluent discharged to the environment will also be 
maintained within existing license conditions. Potential Sulfinol spills from LNG 
trains four and five will be segregated from other general oil spills and reprocessed. 

The existing ChEMMS monitoring program will continue to monitor the marine 
environment during the operation phase of the Project. Further detail on the 
ChEMMS program and monitoring parameters is included in Section 5.1.2. 

4.2.2 Atmospheric Effects 

4.2.2.1 Greenhouse Emissions 

The "Greenhouse Effect" is associated with the accumulation of particular gases in the 
atmosphere, especially carbon dioxide. 

(1) 	Ihe existing Oil Contaminated Waster System (OCWS) may be upgraded by the NWSV. Ibis upgrade would result in 
similar (but probably reduced) concentration of pollutants contained in existing etfh,ents discharged into Meromaid 
Sound. This upgrade is not part oft/ic LNG Expansion Project. 
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Greenhouse gases are necessary for maintaining the average global temperature of 
15.5°C. The earth's temperature is stabilised when incoming radiation is balanced by 
outgoing radiation. Greenhouse gases absorb outgoing radiation in the Infra Red (IR) 
region. When more outgoing radiation is absorbed (by an increase in greenhouse 
gases), an upward temperature adjustment must occur in the atmosphere to establish 
a new balance. This global warming is termed the "Greenhouse Effect". 

There are three broad classes of greenhouse gases: 

Direct - water vapour, carbon dioxide, methane and nitrogen oxide; 

Indirect - ozone, carbon monoxide, oxides of nitrogen and Volatile Organic 
Compounds (VOC's); and 

Man-made - halons, CFC's and sulphur hexaflouride. 

Greenhouse gases may also be classified in terms of their global warming potential 
(GWP) on a mass basis compared to CO.!. CO2 is assigned a value of one. Other 
greenhouse gases are then awarded a GWP according to their ability to absorb IR, 
their stability (ie atmospheric lifetime), indirect effects and the timescale of 
assessment. 

In 1990 and 1995, the Intergovernmental Panel On Climate Change provided GWP's 
which are widely used. GWP's for significant greenhouse gases are provided in 
Table 4.3. 

Table 4.3 - Global Warming Potential of Significant Greenhouse Gases 

Gas 100 year Global Warming Potential (GWP) 

Carbon dioxide (CO2) 1 

Methane (CH4) 21 

Nitrogen Oxide (N20) 310 

Oxides of nitrogen (NO) 40 

CFC 0-10000 

VOC 8 

The mass of the particular gaseous emission can be multiplied by the GWP to express 
the emission as "CO2 equivalents" (CO2e). 

Greenhouse Regulation 

Australia signed the Framework Convention on Climate Change (FCCC) in Rio de 
Janeiro in 1992 confirming its commitment to the international effort to mitigate 
greenhouse gas emissions. 

Key elements of Australia's response to its FCCC obligations are outlined in the 
National Greenhouse Response Strategy (1992) and involve a reliance on "no regrets" 
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abatement actions ie actions which result in net benefits in addressing the enhanced 
greenhouse effect. 

Since the enactment of the FCCC, the Conference of Parties (COP) has been tasked 
with ongoing climate change negotiations. At the most recent meeting of the COP in 
Kyoto, Japan in December 1997, a set of binding targets for industrialised countries 
was agreed. The greenhouse gas target for Australia was set as 811/a  above 1990 
emission levels to be achieved by the period 2008 to 2012. 

The Commonwealth Government signed the Kyoto Protocol in April 1998.   It has yet 
to be ratified. 

Since the signing of the Protocol, government policy is in the process of being 
clarified to provide the framework for greenhouse gas abatement by industry. 
However, currently the policy has not been expanded to provide specific guidance 
on market based abatement measures such as emissions trading , greenhouse gas 
credits and sink enhancements. 

There is currently no incentive for early greenhouse gas abatement action by industry 
if no credit is to be received for these actions under policies still to be annoUnced. 
For example, greenhouse gas abatement measures are proposed for the LNG 
Expansion Project which significantly exceed the "no regrets" criteria. However, 
such measures are difficult to justify where there is uncertainty about the future 
"ban kabi I ity" of such abatement investments. 

The WA Environmental Protection Authority has released a Interim Guidance 
Statement (Number 12) on "Minimising Greenhouse Gas Emissions". 	The 
considerations for proponents as defined by the EPA in this Statement are: 

Using the methodology developed and periodically updated by the National 
Greenhouse Gas Inventory Committee estimate the gross emissions of greenhouse 
gases that may be emitted from the proposed Project for each year of its operation 
in absolute and in carbon dioxide equivalent figures; 

Using the methodology developed and periodically updated by the National 
Greenhouse Gas Inventory Committee estimate: 

The gross removals of greenhouse gases from either sink enhancement 
programs or carbon dioxide stabilising techniques; and 

Loss of sink through land clearing. 	 R 
linked to the proposed Project for each year of its operation in carbon dioxide 
equivalent figures; 

Indicate the intended measures and efficient technologies to be adopted to 
minimise total greenhouse gas emissions in the proposed Project, including 
appropriate abatement measures; 

Compare the greenhouse gas emissions of this proposed Project (per unit of 
product and/or other agreed performance indicators) with other similar 
established projects using the same and different technologies; and 
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' As a matter of information, indicate whether the proposed Project will be entered 
into the Commonwealth Government's "Greenhouse Challenge" voluntary 
cooperative agreement program (whether on a Project-specific basis, company 
wide arrangement or within an industrial grouping, as appropriate). 

The following sections provide information to satisfy these requirements. 

4.2.2.2 Greenhouse Gas Emissions from the Existing Project 

The major emissions of greenhouse gases from the existing OGP are carbon dioxide 
(CO2), nitrogen oxide (N20) and methane (CH4). CO and NO are emitted as 
combustion products from the various heaters and turbines used to power the 
processing facilities. Methane is emitted from process or inadvertent venting of 
natural gas. 

The existing OGP emits about 4.81 million tonnes of CO2e per annum, 
approximately the same quantity as emitted by a medium sized (500 MW) power 
station. 

These emissions relate to OGP emissions only and do not include emissions 
associated with shipping or offshore platforms. 

Shipping is excluded for reasons of differing vessel ownership and port of registration 
making emission allocation extremely difficLilt. In addition, most emissions occur on 
the high seas and are not included in the Woodside inventory. 

The major emissions sources for the OGP are detailed in Table 4.4. 

Table 4.4 - Breakdown of Current OGP Greenhouse Gas Emissions 

Source* Carbon Dioxide 
(Mtpa) 

Methane 

(Mtpa) 
Total Current 
OGP (Mtpa 

CO2e) 

Emissions from Products of 
Combustion 

2.9 0 2.9 

Existing CO from feed gas ex Sulfinol 0.7 0 0.7 

Co-absorbed/vented HC from Sulfinol Not applicable 0.03 0.9" 

Seal oil co-absorbed/vented gas. Not applicable 0.01 0.08** 

Flaring 0.2 0 0.2 

Total 4.8 

Based on Woodside's 1997 Greenhouse Gas Inventory values. These values do not include 
shipping or ofihore platform emissions. 

* 	This total also reflectc the small GWP of VOC's in the Sulfinol offgas stream. 

Products of Combustion: These are the most significant source of greenhouse gas 
emissions from the OGP. Greenhouse gases are produced as combustion products 
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from the various heaters and gas turbines used to provide process heat, electrical and 
motive power for LNG, Domgas, [PG and condensate processing facilities. 

CO2 from feed gas ex Sulfinol: Carbon dioxide is present naturally in the gas as 
extracted from the reservoir (approximately 3 mol('/O). The gas meets the specification 
for Domgas, but the CO2 must be removed from the LNG stream as its freezing point 
is higher than the LNG liquefaction point, causing it to freeze out in the cryogenic 
section of the LNG processing train. 

Removal is achieved within the Sulfinol unit via a solvent extraction process. The 
loaded solvent is regenerated by heat and the absorbed CO2 is driven off and vented 
to atmosphere. 

Co-absorbed/vented HC from Sulfinol: Carbon dioxide and other unwanted gases 
(H2S and mercaptans) are removed by the Sulfinol unit in the LNG trains. In this 
process carbon dioxide is physically and chemically absorbed from the gas by 
Sulfinol. The solvent is then regenerated for re-use. Regeneration involves using heat 
to de-sorb the carbon dioxide from the Sulfinol, the offgas being vented to 
atmosphere. 

During the absorption process some methane from the natural gas is co-absorbed 
with the carbon dioxide and vented during regeneration. Because of the relatively 
high global warming potential of methane, this methane adds significantly to the 
greenhouse gas emissions on a carbon dioxide equivalent basis. 

In 1993, structured packing a honeycomb like metallic structure over which the 
Sulfinol spreads in a thin film, enhancing absorption of the unwanted gases ie CO2, 
H2S, Mercaptans replaced conventional trays in the Sulfinol absorber columns of 
LNG trains one and two. 	This facilitated a change in Sulfinol composition, 
significantly reducing the amount of co-absorbed methane. Train 3 (commissioned in 
December 1992) incorporated structured packing into the design. If structured 
packing had not been introduced greenhouse gas emissions from current operations 
on a carbon dioxide equivalent basis would have been approximately 200/o  greater 
than they are today. 

Seal oil co-absorbed/vented gas and Fugitive Emissions: Existing gas compressor units 
in Domgas and LNG processes have an oil seal system resulting in methane and 
volatile organic compounds (VOC's) being absorbed by the seal oil during passage 
through the seal. The gas must be removed from the seal oil before re-use and it is 
currently vented to atmosphere. 

Fugitive emissions occur through the inadvertent releases of hydrocarbons from 
leaking equipment. A 1995 study performed over the existing OGP facilities 
indicated the magnitude of fugitive emissions as less than 50 tpa. A Leak Detection 
And Repair (LDAR) Program will be established to minimise fugitive emissions. 

Flaring: Woodside's existing facilities are designed and operated so flaring of natural 
gas is limited to upset conditions or emergency situations. However, this is a minor 
source of greenhouse emissions. 
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4.2.2.3 Emissions from New Facilities 

The increase in CO2e emissions will be 2.9 Mtpa. The OGP total emissions will 
increase to 7.7 Mtpa. The increase in emissions is <60% of existing levels and 
corresponds to a production increase of 107°/s. Table 4.5 reflects Woodside's 
commitment to install equipment specifically to minimise greenhouse gas emission in 
absolute terms (Mtpa). 

Table 4.5 - Expected Greenhouse Gas Emissions from the OGP (Mtpa CO2e) 

Source Current OGP Current OGP Current OGP 
Plus LNG Plus INC 

Expansion and Expansion and 
LEP (no emission LEP 

reduction) 

Emissions from Products of 2.9 5.6 4.8 
Corn bust ion 

Existing CO-,  from feed gas cx 0.7 1.5 1.5 
Su I fi ii ol 

Co-absorbed/vented HC from 0.9 1.8 1.0 
SLI Ifinol 

Seal oil co-absorbed/vented 0.08 0.16 0.1 
gas. 

Flaring 0.2 0.3 0.3 

Total 4.8 9.4 7.7 

If no additional abatement measures were adopted for the planned expansions tabled 
above (ie LNG Expansion Project, Domgas Debottlenecking and Second Trunkline 
Installation Project and Liquids Expansion Project), emissions would rise from 4.8 to 
9.4 Mtpa CO2e. This represents a 96% increase over current emissions. The 
adoption of specific "no regrets" abatement would result in an increase of only 60%. 

Woodside is also committed to reducing greenhouse gas emissions in efficiency terms 
(tonnes CO2e/unit of hydrocarbon product). The existing facilities on the OGP ie 
LNG, Domgas, LPG and Condensate production, operate at a greenhouse efficiency 
of 0.32 tonnes CO2e/unit of hydrocarbon product. 

If no additional abatement measure were adopted for all the planned expansions (ie 
LNG Expansion Project, Domgas Debottlenecking and Second Trunkline Installation 
Project and Liquids Expansion Project), greenhouse efficiency would improve from 
0.32 to 0.29 tonne CO2e/tonne hydrocarbon product produced. The incorporation 
of specific abatement measures such as the installation of the HRSG and steam 
turbines (in place of the proposed gas turbine drivers) would improve the greenhouse 
gas efficiency to 0.23 tonne CO2e/tonne of hydrocarbon product produced. 

10/24/98 
Document No. L0000RH003 Rev A 	 PPI( 	 Chapter 4 Pdge 17 



Public Environmental Review/Public E,ivi ronment Report 	 Tf Additional NWSV LNG Facilities Project WOODSIDE  
(Chapter 4 - Potential Project Effects on the Biophysical Environment) 

The additional abatement measures proposed for the Project will add about $50 
million to the Project cost. Of this total, $40 million would be attributable to 
improvements in energy efficiency and the use of steam. Approximately $10 million 
would be attributable to reducing emissions of hydrocarbons to the atmosphere. 

The most significant hardware changes proposed are described below: 

Application of waste heat recovery through installation of HRSG's to existing gas 
tUrbine power generators; 

Application of HRSG's to LNG train four and five's gas turbines, utilising steam 
for helper motors (See Section 2.0 for a more detailed explanation); 

Use of steam generated in the HRSG's to produce additional power; 

Recycling of Sulfinol flash gas into feed to Sulfinol unit; 

Reduction of the GWP of the remaining Sulfinol regeneration offgases through the 
installation of a Thermal Combustion Unit (TCU); 

• installation of dry gas seals where technically possible or seal gas recovery in new 
gas and refrigerant compressors; and 

Installation of flare flow metres into the flare header of each LNG train to promote 
more efficient use of assist and purge gas to flare. 

Further emission reductions will be achieved through design and selection of 
equipment. The reductions are associated with the selection of steam turbines, flash 
gas recovery, vent gas combustion and dry seals. Each item is discussed briefly 
below. 

Steam Turbines 

Considerable reductions in potential atmospheric emissions will be achieved for the 
Project through the selection of steam turbines instead of traditional gas turbines for 
power generation. Cas turbines were used in the original OGP specifications (ie Basis 
of Design). Savings from using steam instead of gas turbines are detailed in Table 4.6. 

Table 4.6 - Greenhouse gas emissions from 3 Steam Turbine compared to 4 Gas 
Turbines 

Equipment Item Emissions (CO2e/tonnes per annum) 

3 Steam turbines 196,000 

4 Cas turbines 915,000 

Total emission saving 719,000 

The installation of HRSG to recover energy from existing power generation turbines 
will also dramatically improve the energy efficiency of the OGP compared to the 
traditional design of no heat recovery. 
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The benefits of installing HRSG's are slightly offset by the operational need for a 
limited amount of auxiliary firing. This offset is included in the above table. 

Flash Gas Recovery and Vent Gas Combustion: The flash gas that is removed from 
the regeneration offgas vent stream is of fuel gas quality. Previous attempts to use this 
stream as fuel for gas turbines has resulted in detrimental effects on the performance 
of the gas turbines. Consequently, this practice was discontinued. In the new LNG 
trains, it is proposed that the flash gas be recompressed into the feed to the Sulfinol 
unit. 

The offgas ex the reflux drum is a CO2 rich (approximately 92% CO2) mixture with 
some co-absorbed hydrocarbon. The hydrocarbon (approximately 501% methane) 
increases the greenhouse gas inventory and may be reactive in the atmosphere, 
contributing to smog formation. It is planned to thermally combust this offgas to 
reduce the GWP. Some additional firing will be required to achieve this. 

The net result of these two measures will be to reduce the incremental mass of 
greenhouse gases vented from an anticipated 0.89 Mtpa to 0.04 Mtpa CO2e. 

Compressor Seals: Compressor seals in the existing facilities are of an oil seal type. 
The circulating oil absorbs hydrocarbon which is later vented from a degasser vessel. 
The installation of dry seals (where technically feasible) or seal gas recovery in the 
new trains will reduce the high GWP (average GWP approximately 13) emissions. 
Emissions from this source should reduce from a base case ('business as usual") of 
0.1 Mtpa CO2e to 0.04 Mtpa CO2e. 

4.2.2.4 Onshore Gas Plant Emission Reduction 
To reduce the overall emissions impact of the Project on the OGP, the NWSV is 
evaluating other emission reduction opportunities. The first tier of opportunities is 
similar to those already implemented for the Expansion Project. Because retrospective 
implementation of emission reduction measures increases the technical and business 
risk of the operating facilities and is relatively expensive, a higher level of engineering 
investigation is required. 

Further tiers proposed, such as sink enhancement and re-injection have significant 
negative implications on Project viability and are discussed below. 

4.2.2.5 Sink Enhancement 

In 1996, Woodside commissioned a confidential study by CSIRO to evaluate the 
range of offsets available to the Company to reduce greenhouse gas emissions 
(CSIRO, 1996b). 

Part of this study involved the evaluation of biospheric offsets. These are the 
biological methods, such as forestry or managed pastoralism, of enhancing CO2. 

A number of forestry type options were examined such as: 

50 year plantation, not harvested; 

50 year plantation, wood harvested and stored to prevent decay; 

20 year plantation, harvested for pulp; and 
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4. 5 year plantation, wood harvested and used for energy in place of fossil fuel. 

A number of pastoral measures were also examined. These included: 

Removal of cattle from rangeland (by arrangement with current grazier); and 

Removal of cattle from rangeland by lease purchase. 

Removal of cattle will increase the rate of carbon sequestration in the rangeland 
vegetation and avoid the production of ruminant methane. 

Conclusions from the forestry study showed that an area of 20,000 ha (about the size 
of plantations established each year within Western Australia) would have to be 
established to offset between 5-1 1 °Ia of the emissions from the existing plant for 
between 20 to 50 years. For a 10011/o offset of emissions for the LNG Expansion 
Project approximately 250,000 - 500,000 ha would have to be planted. 

The most effective and efficient method for sink enhancement identified was forestry 
option four, the use of the wood for energy in place of fossil fuel. In this case, the 
CO2 emissions from wood bLirning are recycled, obviating the need to increase 
emissions by utilising the previously locked-up carbon of fossil fuels. However, 
infrastructure for using firewood in Australia is presently primarily limited to the 
domestic market and also has other associated pollution issues (eg particulates). 
However, there are a number of biomass to energy projects being considered for 
development, such as the proposed Synfuels plant at Esperance. This may provide 
future opportunities for carbon offsets. 

Woodside is currently undertaking a more detailed feasibility study on plantation 
establishment for sink enhancement, although some key business issues still remain 
to be resolved to enable progression of the biospheric offset option. 

Detailed study of these options is necessary to evaluate: 

Commercial risk; 

Business risk of moving from core business; 

The quantity of land available for forestry; and 

Cost/benefit in economic and greenhouse terms. 

Rangeland options were rated by CSIRO (1996b) as only low-medium feasibility and 
attractiveness. In addition to the uncertainties and costs associated with sink 
enhancement by destocking, the social and economic aspects of reducing the 
national cattle herd make this option unattractive and further study will not be 
progressed. Figure 4.3 illustrates a qualitative cost/effective comparison of the sink 
enhancement options above. 

4.2.2.6 Alternative CO2 Disposal Methods 

A commonly suggested method of CO2 disposal in Australian conditions is re-
injection of greenhouse gases into a suitable aquifer or reservoir. 
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The offshore oil and gas industry experience world-wide with the re-injection of CO-,  
into reservoirs is very limited. Only one project, the Sleipner platform, in the 
Norwegian sector of the North Sea is currently re-injecting CO2. This Project has a 
number of unique circumstances which favour this method of disposal. 

In the first instance, it is a pilot project involving major multinational oil and gas 
companies and includes Statoil, the Norwegian national oil company. Secondly, the 
Sleipner reservoir is very shallow as is the water in which the platform sits and the gas 
is low in CO2 content making the costs of re-injection much lower than an equivalent 
installation on the North West Shelf. 

The Sleipner experiment is designed to test the efficiency of re-injection into 
reservoirs and Woodside and its joint venture partners are monitoring the results 
closely. 

In 1997, Woodside commissioned a conceptual (desktop) study into re-injection of 
greenhouse gases from its OGP on the Burrup Peninsula (PPK/IGL Consultants, 
1997). As a basic premise of this study, separation of CO2 and re-injection on 
offshore platforms was excluded because CO2 separation equipment (eg Sulfinol 
units) and high ratio compression was not available offshore. In addition, 
space/weight considerations on platforms made this option untenable and 
hydrocarbon recovery from the Rankin, Goodwyn or Perseus reservoir could be 
compromised through CO2 injection. 

The study examined hypothetical disposal location options from the OGP. As yet, 
there have been no commercial discussions or contact with the owners of the fields 
considered. The OGP is located on the igneous Pilbara Block, a considerable 
distance from sedimentary basins where potential re-injection sites may occur. Re-
injection sites should exhibit the following characteristics: 

Minimum of 8-1 0% porosity; 

Minimum 10 mD permeability; 

An adequate trap (ie a seal of impermeable rock to prevent upward migration of 
the gas); 

High reservoir pore volume; and 

Favourable level of water saturation. 

These characteristics make depleted hydrocarbon reservoirs favourable for re-
injection, although any high permeability formation that is sealed above should be 
considered. 

Hypothetical sites examined included: 

Wandoo oil field; 

Stag oil field; 

Legendre oil field; 

Harriet oil and gas field; 

Rosette oil and gas discovery; 
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Tubridgi gas field (onshore); and 

Fields owned by the NWSV (Rankin/Goodwyn/Perseus/Echo-Yodel). 

Of the above sites the two meeting minimum criteria were the Wandoo and Tubridgi 
fields, 65 km NNW and 220 km WSW of Karratha respectively. 

Three scenarios were considered: 

Sulfinol vent gas only to Tubridgi; 

Sulfinol vent gas only to Wandoo; and 

Flue gas (products of combustion) to Wancloo. 

As indicated in Table 4.7 below, re-injection of the flue gas from the OGP would 
produce approximately 1 .5 times the Greenhouse Gas emissions of that re-injected. 
In addition, re-injection of flue gases would be technically very difficult and 
expensive with a cost estimated at $1.4 billion. 

1-lowever, the study shows that the re-injection of Sulfinol regeneration offgas was 
technically feasible, although significantly beyond the "no regrets" benchmark. The 
cost penalty to the Project would weaken the economics of the [NG Expansion 
Project significantly, possibly resulting in a decision not to proceed. 

A further economic factor affecting re-injection is the relatively short lifetimes of the 
disposal reservoirs. In the case of Tubridgi, the re-injection lifetime is only 6 years, 
whilst the Project lifetime is 21 years, with a lifetime extension possible. 

Table 4.7 - Scenarios for CO2 Disposal Methods 

Option Mtpa CO2e of Mtpa CO2e Lifetime of Cost ($million)/ 
gas re-injected produced from injection (% of total 

re-injection (Years) project cost) 
process 

Sulfinol 0.6 0.08 6 $ A 270(10%) 

vent gas to 
Tubridgi 

Sulfinol 0.6' 0.08 20 $ A 500 (18°Io) 
vent gas to 
Wandoo 

Flue gas to 2.8 4.3 <1 > $A1400 
Wandoo (>50°/o) 

This figure assumes Sulfinol flash gas is not re-injected. 

In addition, whilst the Tubridgi and Wandoo field were used for evaluation purposes, 
in effect these fields will not be available until 2010 and 2013 respectively. This puts 
them out of contention for the [NC Expansion Project which aims to begin 
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production in 2003. Similar reservoirs having the same technical and economic 
properties are not evident from this study. 

Figure 4.3 illustrates a qualitative cost/effectiveness comparison of re-injection and 
sink enhancement options. The locations considered for re-injection are illustrated in 
Figure 4.4, whilst the re-injection feasibility report's executive summary is included 
as Appendix E. 

4.2.2.7 Benchmarking of LNG Processes 

\'Vhile LNG emission information from other plants is commercially sensitive and not 
readily available, the fuel efficiency of the competing processes is obtainable. The 
process used currently by the NWSV, licensed from Shell International Oil Products 
B.V., is termed the Propane/Mixed Refrigerant (C3/MR) LNG Process and is already 
highly efficient. 

However, the NWSV and Shell have co-operated to integrate waste heat recovery into 
the existing OGP facilities and have delivered a more energy efficient expansion. 

Another significant contributor to the OCP's high greenhouse efficiency is the very 
low CO2 content of the feed gas. 

Table 4.8 compares the fuel efficiency of different LNG processes High Heating 
Value (HHV) of products/HHV of feed). The current practice for base load 
Propane/Mixed Refrigerant (C3/MR) LNG plants worldwide is to use open cycle (no 
waste heat recovery) gas turbine drivers. 

In adopting a gas turbine design and incorporating waste heat recovery, the NWSV 
has created a new benchmark for efficiency in LNG plants. The fuel efficiency 
increase of 2% over conventional plants, illustrated in Table 4.8, represents 
substantial "no regrets" expenditure for the NWSV. 

The table illustrates that the proposed LNG Expansion Project represents world best 
practise in fuel efficiency and therefore in greenhouse efficiency. 

Table 4.8 - Fuel Efficiencies of INC Processes for 2 LNG Trains, Utilities, General 
Facilities, Storage and Loading (1997) 

Parameter C3/MR 
I  

C3/MR CASCADE DMR PRICO N2- 
Measured Process Process Process Process Process Expansion 

(LNG (Existing Process 
Expansion OGP 
Project) Process) 

Fuel 941)/> 92.9% 91.2 0/o 93.5°/s 92.6% 90.4% 
Effic iency 

HHV producic/HHV feed 
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4.2.2.8 Global Greenhouse Reduction Benefits of Increased LNG Usage 

Greenhouse emissions (CO2, methane and nitrogen oxide) do not Usually cause acUte 
local environmental impacts, and in contrast to other emissions, have to be 
considered on a global basis. 

It is not anticipated that renewable energy sources (solar, wind, tide etc) will be 
commercially viable in the medium term (<30 years) and in this period, fossil fuels 
will continue to provide the world's main source of energy. 

The NWSV plans to supply the expanding domestic and international market with 
Natural Gas that has a relatively low carbon density per unit of energy. This means 
Natural Gas, when used for incremental energy capacity, refurbishment of old energy 
capacity or economically feasible fuel substitution in existing energy capacity will 
offer lower greenhouse gas emission increases than would be the case using higher 
carbon density fuels, such as coal or oil. 

Whilst a net global benefit accrues from LNG usage over alternatives, the energy 
intensive processing means that relatively higher proportion of emissions occurs in 
Australia, increasing the national inventory of greenhouse emissions. 

The Commonwealth Scientific and Industrial Research Organisation (CSIRO) has 
conducted studies for Woodside to quantify the life cycle advantages of natural gas 
over coal and oil (CSIRO, 1996a, 1998a). These studies concluded that for fuels 
burnt to produce electricity in Japan, the use of LNG resulted in 493 kgICO2 per 
Mega Watt hour (MWh) generated compared with 728 kg/CO2 per MWh (ie 4811/o 

more emissions) and 865 kg/CO2 per MWh (ie 75% more emissions) generated for oil 
and coal respectively. 

4.2.2.9 Woodside Greenhouse Gas Emission Reduction Strategy 

For a number of years, Woodside management have recognised the importance of 
managing the NWSV's greenhouse gas emissions and related environmental impacts. 
Woodside, on behalf of the NWSV, has developed a Greenhouse Gas Strategy which 
addresses the reduction of emissions from Woodside operated facilities, shipping 
activities associated with the NWSV, commercial aspects and Government 
requirements. The Greenhouse Gas Strategy comprises sectoral sub-plans which 
place the responsibility for greenhouse matters on operating departments within 
Woodside. 

Goals, targets and measures for greenhouse emission abatement have been set and 
cascaded throughout the organisation. In addition, plans that include greenhouse gas 
abatement measures have been developed by operational departments as part of the 
annual business planning process. 

Greenhouse gas performance is monitored through regular internal reporting of 
emissions data and through reports of progress in implementing action plans. HSE 
audits also investigate performance in the control of greenhouse gas emissions. HSE 
committees throughout the organisation provide an opportunity for review of the 
adequacy of the management system in addressing greenhouse gas emissions. 
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Greenhouse Challenge 

The Greenhouse Challenge is one part of the Commonwealth Government's national 
greenhouse response. The key element of the Greenhouse Challenge are Cooperative 
Agreements between the Commonwealth Government and individual companies and 
industry associations which provide the basis for industry-government cooperation in 
meeting Australia's obligations under the Framework Convention on Climate Change 
(FCCC). Cooperative agreements are based on voluntary commitments to abate 
greenhouse gas emissions in a manner consistent with continued growth and 
competitiveness. 

In November 1997, Woodside signed a Co-operative Agreement with the 
Commonwealth Government as part of the Greenhouse Challenge Program. The 
Agreement covers all Woodside operated ventures in Australia (ie the North West 
Shelf Gas Venture, the Laminaria/Corallina Venture, the North Australian Gas Venture 
and exploration activities in a number of permits). The Agreement does not include 
emissions relating to the shipping of hydrocarbon products or to pipeline operations 
distributing gas downstream of the OGP. 

As part of the Agreement, Woodside has made commitments to address its 
greenhouse gas emissions in existing and future facilities by measures including: 

Setting standards in the design and operation of existing and future facilities to 
minimise greenhouse gas emissions; 

Pro-actively seeking technical improvements to reduce greenhouse gas emissions 
per unit of production; 

Seeking continuous improvements in energy efficiency (Woodside Environmental 
Policy, 1997); 

Maintaining annually updated action plans; 

Continuing to monitor greenhouse gas emissions; 

Providing an annual report to the Commonwealth Government on the progress of 
action plans and an update inventory of emissions; and 

Improving the community's understanding of the benefits of natural gas and LNG 
in reducing global and domestic greenhouse gas emissions. 

Energy Efficiency 

One of the stated objectives of Woodside's Environmental Policy is to seek 
continuous improvements in energy efficiency (refer Appendix F). The gas plant at 
Karratha already operates at a high fuel efficiency (ie >90%). This is a measurement 
of the efficient use of energy and is proportional to Greenhouse Gas efficiency. 
However, significant energy efficiency improvements will occur through the use of 
waste heat from gas turbines for the co-generation of power. This power will be 
utilised in both the LNG process and for other on-site purposes requiring electrical 
energy (refer Section 2.0). 
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Woodside is committed to a program of regular energy efficiency audits which will 
further investigate the scope for improvement for the processing facilities and also for 
support facilities such as administration, transport and housing. 

4.2.2.10 Management of Nitrogen Oxide Emissions from Additional Facilities 

Photochemical smog is formed when air pollutants, principally nitrogen oxides (N0) 
and reactive organic compounds (ROC) from motor vehicles and many other sources, 
have the opportunity to react in the troposphere under the influence of solar radiation 
sunlight. Nitrogen oxides (other than nitrogen oxide) also influence global warming 
in an indirect manner though photochemical reactions in the troposphere generating 
ozone (03), another greenhouse gas. 

NOx emissions can occur from flue gas emissions from the following Project facilities: 

Gas turbines; 

Process furnaces; and 

Flares. 

Flue gas emissions from these sources will contain nitrogen oxides (N0). AlthoLigh 
NO,, has not been assigned a GWP by the Intergovernmental Panel on Climate 
Change (IPCC) the indirect greenhouse effects have yet to be quantified and 
inventories still include NO,,. In general, reductions in NO, emissions will assist in 
the reduction of total greenhouse gas emissions (CO2 equivalent basis). 

The Project's approach to NO, emission management is through control of NO.  
emissions by source minimisation. The source concentration of NO,, in flue gas 
emissions from the Project facilities has been specified in the design to meet: 

An equipment vendor guarantee NO, emission concentration of no greater than 
100 mg/Nm3; and 

An equipment vendor expected normal operational level of no greater than 70 
mg/Nm3  N0. 

The above design standards will take into account the NHMRC guidelines of 70 
mg/Nm 3  NOx for Gas Turbines greater than 10 MW. These guidelines have recently 
been incorporated into the WA EPA's draft Guidance Statement No 15 for "Oxides of 
Nitrogen Emissions from Gas Turbines". 

The 70 mg/Nm3  NOx standard will be achieved by installing low NO, burners to all 
power generation facilities and associated co-firing and furnaces for the Project. The 
equipment that will be fitter with low NO, burners include: 

Gas turbines; 

Co-firing burners in the HRSG; and 

Process furnaces (eg molecular sieve regeneration). 

The NO, impact of the new facilities is summarised in Table 4.9. 
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Table 4.9 - NO Emissions from Existing OGP and LNG Expansion 

Project Equipment Item Existing OGP NO 
Emissions (tpa) 

Existing OGP Plus LNG 
Expansion Emissions (tpa) 

Existing Gas turbines (LNG) 3,800 3,800 

Gas Turbines (Power 
Generation) 

800 840* 

Gas Turbines (LNG - new) Not Applicable 1,600 

Stabiliser Furnaces 30 50 

Project Equipment Related 
Total 

4,630 6,290 

OGP TOTM 6,037 7,697** 

% Change 22% increase 

Assumes 2 existing power generation gas turbines will be retrofitted with HRSGs 

Remaining OGP sources are Dom gas Compressors and Regeneration furnaces 

The impact of low NO burners and the use of steam instead of gas turbines is 
illustrated above, with the LNG Expansion contributing an additional 221% to the 
existing NO load, This is compared to an approximate 100% increase in LNG 
prod uct ion. 

4.2.2.11 Impacts on Regional Airshed 

Modelling Methodology 

To improve the understanding of the effect of NO emissions from the LNG 
Expansion Project on regional air quality, Woodside commissioned CSIRO (Division 
of Atmospheric Research) to perform air pollution modelling to evaluate ground level 
concentrations of NO, Ozone and particulates. The area modelled was the Burrup 
Peninsula and surrounding towns of Karratha and Dampier (Appendix G). 

The model used was the CSIRO's TAPM model using meteorological data for two 
months (August 1997 and March 1998). The meteorological data was extracted from 
the Bureau of Meteorology LAPS analysis data for the period 5 August 1997 - 31 
March 1998. 

TAPM is a model composed of prognostic meteorological and air pollution modules 
that can be run for multiple nested domains. The air pollution module solves for 
pollutant concentration and includes gas-and aqueous-phase chemical reactions 
based on an extended version of the Generic Reaction Set (GRS), a plume rise model 
and wet and dry deposition effects. 
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The selection of the time domain of the model was done in consultation with the Air 
Quality Branch of the DEP(WA). It was decided that the months selected should 
maximise the potential for recirculation/stagnation of pollutants (ie a worst case 
situation). The conditions generally sought were south-easterly synoptic winds to 
oppose the general north-westerly seabreeze and/or light synoptic winds. The 
months of August and March were found to maximise these meteorological 
conditions. 

Two emission scenarios were evaluated: 

Existing OGP emissions + Hamersley Iron Power Station; and 

Existing + Expanded OGP emissions + Hamersley Power Station. 

Background values for the measured parameters are not available in the region and 
the assumptions were those of a rural area with minimal vegetation as follows: 

Reactive Organic Carbon (ROC) 30 ppb; and 

Ozone 30 ppb. 

Air Pollution modelling calculated the expected concentrations of nitrogen oxides 
(NO), nitrogen dioxide (NO2), ozone (Os) and secondary formation of airborne 
particles less than 10 microns in diameter (PM)) for the periods 5-31 August 1997 
and 1-31 March 1998. 

Modelling Results 

Tables 4.10 and 4.11 display the modelling results for the two months: 

Table 4.10 - One Hourly Averaged Modelling Results for NO and NO2 Ground 
Level Concentrations (in ppb) 

Scenario NOx(ppb) NO2(ppb) 

Maximum Dampier Karratha Maximum Dampier Karratha 

AUG UST 

1 42 7 7 23 4 4 

2 48 9 7 26 5 5 

MARCH 

1 40 28 10 26 18 7 

2 48 32 11 28 21 8 
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Table 4.11 - One Hourly Averaged Modelling Results for Ozone and PMio Ground 
Level Concentrations H (in ppb and ugIm respectively) 

Scenario Ozone (ppb) PMi0(uglm3) 

Maximum Dampier Karratha Maximum Dampier Karratha 

AUGUST 

1 39 33 33 3 1 1 

2 39 34 33 4 1 1 

MARCH 

1 47 35 38 4 2 2 

2 47 36 39 6 2 2 

Table 4.12 displays the criteria accepted by the DEP(WA) for NO2. ozone, and PMio 
for application to the above modelling data. 

Table 4.12 - DEP(WA) Accepted Air Quality Criteria and Source for Modelled 
Parameters 

Standard Quote Averaging NO2 Ozone PMio 

Time (hr) (ppb) (ppb) (uglm3) 

Ambient Air National 1 125 100 - 
Environmental Protection 
Measure (NEPM) 

4 - 80 - 

24 - - 50 

NHMRC (1997) 1 160 100 - 

WHO 1 80 

The results indicate that NO2 and ozone levels from the existing OGP are well within 
the hourly average criteria defined in the Ambient Air NEPM and the incremental 
effect on the maximum values for the expansion would add 2 ppb of NO2, 8 ppb of 
ozone and 2 ug/m3  of PMi0. Ground level concentrations for the expanded plant 
would still be only 30-40°/a of the accepted NEPM hourly average standard. 

Unpublished data (CSIRO, 1998b) shows that the addition of other new potential 
sources of NOx and reactive organic compounds currently planned for the region will 
also have a minor effect on ground level concentrations of pollutants. 

4.2.2.12 Management of Sulphur Oxides 

The Sulfinol regenerator offgas stream, currently vented to atmosphere, contains 
approximately 40 mg/rn3  hydrogen sulphide (H2S). This compares with a licence limit 
of 100 mg/mi. The installation of a thermal combustion unit on this stream will 
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oxidatively convert the 1-12S to sulphur dioxide (S02). It is believed the concentration 
of this stream will be close to the current licence limit. More definite information will 
be available from detailed design. 

in the interim Woodside considers this increase in S02 concentrations will not result 
in airshed concentrations above applicable Australian ambient standards. 

Woodside has asked for a review of the current licence limit on the basis of the 
negligible final airshed concentrations and the limited potential for future sources of 
S02 in the Burrup/Karratha/Dampier region. 

4.2.2.13 Management of Hydrocarbon Emissions (Other than Methane) 

The emission of various hydrocarbons from the existing Sulfinol regeneration vents 
have been previously described (refer Section 2.0) and Woodside is currently taking 
steps to reduce these to negligible levels (refer Section 4.2.2). 

The majority of hydrocarbon compounds discharged from the Sulfinol Regeneration 
Vent are atmospherically unreactive al kanes (straight chain saturated hydrocarbons). 
In addition a small quantity of reactive hydrocarbons, mainly aromatic such as 
Benzene, Toluene and Xylene (approximately 800 tonnes per annum of each) are 
emitted from the Sulfinol Regeneration Vent. 

Modelling performed for Woodside by Sinclair Knight Mertz (1995) has indicated that 
levels of Benzene in the surrounding region are well below those considered 
acceptable for residential areas. 

The installation of a TCU in the LNG Expansion Project to combust Sulfinol vent 
gases will effectively eliminate emissions of aromatic hydrocarbons from this source. 

4.2.2.14 Ozone Depleting Substances 
Woodside has been proactive in removing ozone depleting substances from the 
OGP. Removal of ozone depleting substances has been in accordance with policies 
and requirements of Commonwealth Ozone Protection Act 1989 and the WA 
Environment Protection (Ozone Depletion) Policy 1993. As a result, most "hard" 
ozone depleting substances have already been phased out of the OGP. No further 
action is considered necessary for this Project. 

4.2.3 	Terrestrial Effects 

Spills of lubricants, oils and waste products may occur during the construction and 
operation phases of the Project. The spills, if unconfined, could contaminate soils 
and groundwater and pass through to the marine environment. 
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The new areas of the plant that have a potential for spills will be bunded. Accidental 
spillages into bunded areas will be reprocessed or disposed of at a DEP(WA) 
approved liquid disposal site. Accordingly, the quality of effluent discharged into 
Mermaid Sound from the OGP will be minimised and continue to meet current 
licence conditions. 

Sulfinol concentrations in OCWS effluent discharged to the environment will also be 
maintained within existing license conditions. Potential Sulfinol spills from LNG 
trains four and five will be segregated from other general oil spills and reprocessed. 

Groundwater is regularly monitored and reports are provided to the DEP(WA) in the 
Biannual and Annual Reports. This reporting mechanism is considered sufficient to 
cover the LNG expansion and no additional monitoring bores are currently 
considered necessary. However, further investigation of below ground contours and 
drainage/groundwater flow paths are currently being undertaken. On the basis of this 
information, the requirement for additional monitoring bores will be reassessed. 

4.3 Decommissioning 

The facilities have a life in excess of 30 years, and will be decommissioned 
simultaneously with existing facilities. Decommissioning plans will be continuously 
pro-actively revised throUghout this period to ensure best practice at the time of the 
plant closure. 
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5.0 ENVIRONMENTAL MONITORING AND STUDIES OF THE 

BIOPHYSICAL ENVIRONMENT 

This chapter details the existing environmental monitoring programmes and studies 
currently being undertaken by Woodside. The programmes and studies are discussed 
under the headings of marine, atmospheric and terrestrial environments. 

5.1 	Marine Monitoring and Studies 

5.1.1 	Source Monitoring 

Water quality of discharged effluent from the OGP is measured and reported 
according to the conditions set by the DEP(WA) in the OGP Operating Licence 5491. 

The only regulated parameters potentially impacted by the Project are: 

Oil in effluent discharged; and 

Sulfinol discharge concentrations. 

The limits for these are indicated below in Table 5.1 and 5.2. 

Table 5.1 - Oily Wastewater Discharge Concentration Limits 

Parameter Max Max Average Max No. of Discharges per Calendar Year 
Permitted for Calendar (for which the concentration is greater 

(mg/I) Year (mg/I) than 30 mg/I but less than 60 mg/I). 

Total Oil 60 10 6 

Table 5.2 - Sulfinol Discharge Concentration Limits 

Parameter Max Permitted (mg/I) Max No. of Incidents per Calendar Year 
(for which the concentration is equal to or 

greater than 45 mg/I but less than 100 
mg/I) 

Sulfinol 100 2 

Effluent from the Project will not impact on these discharge levels as it will be 
contained within bunded areas and either recycled or sent off-site to a DEP(WA) 
approved liquid disposal facility. Existing sample analysis parameters and frequency 
of analysis for effluent are detailed in Table 5.3. 
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Table 5.3 - Sample Analysis Parameters and Frequency of Analysis 

Parameter Frequency 

Total oil Per pumpoLit 

Total suspended solids Per pumpout 

Conductivity Per pumpout 

Ph Per pumpout 

Chemical oxygen demand Per pumpout 

Total nitrogen Per pumpout 

Total phosphorus Per pumpout 

Sulphate Per pumpout 

Zinc Monthly 

Cadmium 3-Monthly 

Lead 3-Monthly 

Copper Monthly 

Anionic Surfactants Per pumpout 

Turbidity Per pumpout 

Sulph ides Per pumpout 

Sulfolane Per pumpout 

Glycol Per pumpout 

The analysis results of the routine effluent sampling program are reported annually to 
the DEP(WA). In addition, results are averaged and loads calculated for inclusion in 
an annual waste summary report to the DEP(WA) and the annual report under the 
North West Gas Development (Woodside) Agreement 1979. 

5.1.2 Chemical and Ecological Monitoring of Mermaid Sound (ChEMMS) Program 

Environmental parameters of Mermaid Sound are assessed annually in the ChEMMS 
Programme. While the requirement exists under the OGP Operating Licence 5491 
for an ambient monitoring programme, ChEMMS is a Woodside initiative which has 
been ongoing since 1986.   ChEMMS has provided valuable baseline information on 
corals, intertidal organisms, heavy metal accumulation in molluscs, mangrove 
community dynamics and marine water column and sediment chemistry in Mermaid 
Sound. 
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The ChEMMS program is reported in the Annual Report to the Department of 
Resources Development (DRD) under the North West Gas (Woodside) Agreement 
1979. 

Sedimentation of coral communities as a result of shipping operations and dredging 
will be monitored via the ChEMMS. Similarly, any increases in tri-butyl tin (TBT) 
sediment and biota loads will be monitored through either the ChEMMS program or 
though other marine monitoring programmes. 

The [NC Expansion Project will be incorporated into the existing ambient monitoring 
programs. 

Woodside is also sponsoring the Western Australian Museum in a new marine 
research project of the Dampier Archipelago. This marine project, inaugurated in the 
International Year of the Oceans, will help to fill a substantial gap in scientific 
knowledge of the region. Over the next four years, Woodside, as a member of the 
Western Australian Museum Foundation, will contribute more than $630,000 
towards the cost of the marine project. 

The marine project will comprise: 

A comprehensive study of all major marine habitats represented on the Dampier 
Archipelago to provide baseline information on the diversity, distributions and 
affinities of the marine fauna of the entire area; 

A marine biological display in the Museum's Marine Gallery in Perth to monitor 
progress and results of the survey; 

A comprehensive reference specimen collection to be housed in the Museum and 
available for use by national and international marine biologists; 

Publication of scientific volumes on the unique marine biology of the waters off 
North Western Australia and a "field guide" identifying species and providing 
other biological information for students, naturalists, amateur fishermen and other 
interest groups; and 

An educational resource kit for WA schools 

5.2 	Atmospheric Monitoring and Studies 

5.2.1 	Emission Monitoring 

Regular source monitoring of gas turbine, heater, and vent stacks at the OGP is 
undertaken for products of combustion, including NO and SO, hydrogen sulphide 
and hydrocarbon emissions. 

Dark smoke emissions from normal plant operation are regulated in the OGP Plant 
Operating License 5491 by time and intensity and monitored using Ringelmann 
miniature smoke charts (AS3543). In addition, hydrocarbon venting events of more 
than 10 tonnes are reported and an annual venting plan must be submitted to the 
DEP(WA). 
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It is anticipated equivalent monitoring of these emissions will apply to the expanded 
LNG facilities. 

5.2.2 Regional Airshed Monitoring 

The air quality meteorology of the Burrup Peninsula is not well understood. 
Woodside has identified a requirement to better define the prevailing meteorological 
and dispersion characteristics of the regional airshed. 

In conjunction with the proposed Project, Woodside has undertaken a "best 
estimates" modelling exercise in the local airshed using the relatively sparse existing 
meteorological information. This initial model has been used to estimate the impacts 
of the proposed LEP and LNG Expansion Projects on elements of the regional air 
quality meteorology (Burrup Peninsula/Dampier/ Karratha). 

The model will over time incorporate information from the proposed wider DEP(WA) 
study into the Pilbara airshed. The DEP(WA) study is expected to commence in mid 
1998. Woodside also plans to provide operational and capital support to the study. 
Woodside is in the final stages of upgrading the collection of meteorological data 
from an agreed location near the OGP as a part of this study and will use its mobile 
laboratory to do air quality measurements at different points adjacent to the OGP and 
King Bay Supply base. This will confirm the relevance of the model to estimate 
dispersion of emissions from local sources. 

5.3 	Terrestrial Monitoring and Studies 

5.3.1 Groundwater 

Groundwater monitoring is a condition of the OGP Licence 5491. Three monitoring 
bores were installed to assess oil contamination from incidents in 1987 and 1996 and 
leakage from the originally constructed oil contaminated water system in 1983. 
These incidents have since been investigated and remedied. The bores provide 
advance warning of any further leakage before transport and contamination of the 
terrestrial or marine environment occurs. 

A Below Grade Contour (BGC) map that will assist in the evaluation of groundwater 
flow paths under the existing and proposed LNG facilities is currently being prepared. 
This assessment, used in conjunction with existing groundwater flow maps for the 
Domgas and condensate tanklslugcatcher areas and drainage assessments for areas 
planned for disturbance by the Project, will provide the basis for a site-wide 
Groundwater Management Plan (GMP). 

The GMP, to be submitted to the DEP(WA) prior to construction, will contain an 
assessment of whether new groundwater monitoring bores are required and their 
placement. 

Groundwater monitoring is reported to the DEP(WA) in Biannual and Annual 
Reports. This reporting mechanism is considered sufficient to cover this Project. 
However, Woodside is currently investigating options to improve groundwater 
monitoring for current and future activities. 
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5.3.2 Rehabilitation 

Woodside disturbed extensive areas of land during the construction of the Hearsons 
Cove Construction Village, old weight coating yard, the existing Domgas and LNG 
facilities and the King Bay Supply Base. 

The areas not required for ongoing Project use were rehabilitated to a standard 
agreed with government and the progress of re-vegetation monitored. 	The 
monitoring program involves periodic vegetation surveys and a photographic record 
from permanent sites. 

It is expected that site rehabilitation requirements will be to the standard of next 
expected land use. Detailed landuse and rehabilitation plans are not yet available for 
the [NC Expansion Project. These will be developed during the next phases of the 
Project. The land use and rehabilitation concept plan is likely to include a 
rehabilitation performance monitoring plan. The monitoring plan will be supplied to 
the DEP(WA) prior to the cessation of construction. 

However, it is expected that the monitoring of rehabilitation of any land temporarily 
disturbed during installation and construction activities will be incorporated into 
Woodside's existing vegetation monitoring program. 
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6.0 	RISK ANALYSIS AND MANAGEMENT 

6.1 	Introduction 

A Preliminary Risk Assessment (PRA) has been formulated for the LNG 
Expansion Project (Woodside, 1998). This work was conducted to meet both a 
number of internal Project and external Government requirements. 

The risks calculated are compared with the EPA criteria as expressed in EPA 
Interim Guidance Number 2 (EPA, 1998). The criteria in this bulletin are 
consistent with other criteria used by industry, such as the National Standard for 
the Control of Major Hazard Facilities (NOHSC, 1996a) and the National Code 
of Practice (NOHSC, 1 996b). 

Risk criteria expressed in EPA Interim Guidance Number 2 (EPA, 1998) require 
that risk at the site boundary should not exceed: 

a 	where the adjacent land is zoned residential (NB There is no land zoned 
residential within 10km of the OGP); 

10 where the adjacent land is for non-industrial activity; and 

500'where the adjacent land is zoned industrial. 

The complete PRA is included in Appendix H. 

The preliminary assessment of changes to the plant (including the Project) is part 
of the ongoing risk management process within Woodside and permanent 
changes to the Plant will ultimately be incorporated in the Safety Case (refer 
Section 2.12). A full Quantitative Risk Assessment (QRA) will be carried out as 
part of the Safety Case approval process to demonstrate the risks from the Project 
are As Low As Reasonably Practicable (ALARP). 

6.2 	Risk from t..NG Expansion 

6.2.1 	Methodology of Preliminary Risk Analysis 

The PRA was based on an existing risk model developed for the OGP. The 
model considers the plant as a series of Release Cases generally defined by 
isolatable sections and the state of the hydrocarbon contained therein. Each 
Release Case is allocated to a location or "Block" within the Plant. Following 
identification of potential ignition sources, the frequencies and consequences of 
small, medium and large releases associated with each case are determined. 

The risk from individual release cases are combined and a risk contouring 
programme is used to establish risk contours. The risk contours are dependent 
on: 

frequency of release from a given isolatable section; 

location of release; 

size of release; 
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type of fluid being released; 

weather condition probability (wind speed, direction and stability class); and 

ignition probability. 

New Release Cases have been developed for the additional facilities and process 
flow schemes associated with the Project. 

6.2.2 Assumptions for Preliminary Risk Analysis 

While the offsite risk associated with increased ship loading operations was 
quantitatively included in this assessment, inbound and outboLind shipping risks 
were not included. This will be included within a full QRA as part of the Safety 
Case approval process. However, the Safety Case is not expected to be affected 
significantly by the increase of shipping. Vessel movements will follow current 
procedures. Vessels travelling to and from the new berth will use a designated 
dredged shipping channel and will be piloted by experienced local pilots while 
within the declared port area. Tugs will be in attendance from when the vessels 
enter the main shipping channel and towage will be provided in the dredged 
channel. in adverse weather conditions vessels will leave Mermaid Sound. 

The NWSV Withnell Bay terminals lie within the Port of Dampier. The Dampier 
Port Authority controls shipping activity within the Port. A recent strategic study 
commissioned by the Port Authority concluded that the existing main shipping 
channels have more than adequate capacity to serve both present and future 
industries (including the Woodside expansions), within the Dampier area 
(Dampier Port Authority, 1997). 

The PRA incorporates incremental change in risk from the Liquids Expansion 
Project and Domgas Debottlenecking and Second Trunkline Installation Project 
(refer Section 1.6). These projects were assumed to precede the LNG Expansion 
Project and would have an accumulative effect on risk management. PRA's have 
been previously carried out for these other projects, however their scope is now 
more defined. The opportunity was taken during the LNG Expansion PRA to 
update the risk contours for these projects to more truly reflect how the 
incremental risk changes with various developments. Additionally, operational 
changes have been made within the existing facilities to redLice risk. The base 
case risk contours for the existing OGP have been re-drawn to reflect these 
changes and are illustrated in Figure 6.1. Further details on the changes to the 
base case, and scope and release cases for the three projects is provided in 
Appendix H. 

6.2.3 	Risk Analysis Results 

For the LNG Expansion Project, the risk contours are extended to the north-west, 
south and south-east (Figure 6.1 and 6.2). In the north-west, the contours extend 
around the new LNG loading jetty in a similar manner to the existing LNG 
berth. The 10 contour will fall well within the 700 m public exclusion zone, 
extended to include the new berth. The extension of the contours in the south 
and south-east are due to the new LNG trains and fractionation train 4. The new 
EPIC Energy pig launching facility at the inner fence boundary also contributes 
to the south-eastern extension. The iO contour extends for a distance of 
approximately 100 m beyond the outer fence at this location, while the 10' 
contour remains within this boundary. 
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6.2.4 Conclusions 

It is concluded from the PRA that the additional facilities associated with the 
Project, together with the facilities for the Liquids Expansion Project and 
Domgas Debottlenecking and Second Trunkline Installation Project, meet the 
EPA's criteria for industrial developments. 

6.3 	Risk Management Plan 

To ensure that there is a consistent approach to risk management, including the 
definition of acceptance criteria, a Project Risk Management Plan will be 
prepared to demonstrate the processes to be applied to meet safety and risk 
reduction goals. This plan will be in accordance with the Hazard and Effect 
Management Process (HEMP) module of Woodside's HSE management system 
(refer Figure 8.1). 

The objectives of the Risk Management Plan will include: 

To state Project policy with respect to risk management; 

To define the risk analysis methods to be applied in each physical Project 
area; 

To define the plan for performing risk and safety analysis, including scope 
and timing of the work; 

To define the documentation to be prepared in the course of risk analysis 
work; and 

Devise means of minimising risk from the Project. 

A component of the Risk Management Plan will be a formal Safety Assessment 
Schedule. This is being developed to ensure the early identification of risk 
studies required and their effective coordination and planning. 

Further studies will be performed to identify and assess all significant hazards 
associated with the design, construction and operation of the Project facilities. 
The result of this work will be utilised to ensure the design of the facilities 
minimises the risk to personnel, the asset and the environment. 

Hazard identification processes to be used during the design and execution of 
the Project will include: 

Desktop Review: A technical desktop review will be carried out during the 
beginning of the Project. The objective of formal technical desk HSE reviews is 
to assess all technical safety and operability issues, as well as health and 
environmental aspects, as far as these relate to the actual hardware. The review 
includes the interfaces with other installations. 

HAZard and OPerability Studies (HAZOP): Major and minor HAZOP's will be 
performed during the Detailed Engineering Phase of the Project. 	An 
independent Chairperson will be provided for the duration of the HAZOP 
workshops. 

Design Reviews: Safety design review workshops will beheld to review selected 
design operability and construction aspects. 
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Hazards Register: A hazards register will be established via a HAZard 
IDentification (HAZID) workshop and will be continually updated on the basis 
of hazards recognised during design reviews and changes. 

Pre Start-up HSE Review: A Technical pre start-up HSE review will be carried 
out on site 6 weeks prior to start-up. 

Operational Readiness Review: A review will be carried out to determine how 
training of plant personnel, preparation of procedures and system support 
should be developed to ensure a safe start-up of the new facilities. 

All these reviews will make use of safe guarding memoranda, process 
engineering flow schemes, process safeguarding flow schemes, cause and effect 
diagrams and instrument protective function reviews. 

Project safety will encompass the requirements of the WA Occupational Safety 
and Health Regulations, 1996 and National Standard for the Control of Major 
Hazard Facilities (NOHSC, 1996a). A description of the safety systems that will 
be applied for the Project is included in Section 2.12.3. 
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7.0 	SOCIAL ANALYSIS AND MANAGEMENT 

This section evaluates the impact of the LNG Expansion Project on Karratha and 
surrounding region (defined as Dampier, Karratha and Roebourne). Woodside's 
objective is to maximise positive social impacts from the Project while 
minimising potential negative impacts on the existing community in the Karratha 
region. The results of a community consultation process already undertaken by 
Woodside are presented in Appendix I. 

An influx of a large workforce has the potential for a number of negative societal 
and infrastructure-related impacts. However, Karratha has a high capacity to 
absorb large project-based workforces as a result of investment in social 
infrastructure, including by the North West Shelf Venture. 

Woodside is continuing to discuss these issues with the DRD, the Department of 
Land Administration (DOLA), other relevant State Government Departments, the 
Shire of Roebourne and the management of other development projects mooted 
for the area. 

7.1 	Workforce and Population 

The peak phase of the LNG Expansion Project will, on the current schedule, 
occur between May 2001 and February 2003. It is estimated that the Karratha 
based construction workforce for the Project will peak at between 2000-2500 
temporary employees. The existing permanent operational workforce is 
projected to increase by approximately 40 to 70 persons post-construction. 

It is estimated that the NWSV Project will employ up to 10,000 people Australia 
wide. The majority of these jobs will not be located in the Karratha area. 

The short and long term impact of the increased population in the surrounding 
region resulting from the Project has been studied and reported in a number of 
Government and Woodside reports. 

The Nickol Bay PopLilation Study (NBPS) commissioned by the DRD in 1997 
(Naralup and Associates, 1998), estimates the population of Karratha (and 
adjoining centres, including Dampier) at 11,750 persons. This report examines a 
variety of growth scenarios based on the probability of a given proportion of 
planned development projects actually proceeding. 

According to this study there are approximately 23 projects planned for the 
wider area, however some of these projects will only have minimal impact on 
Karratha/Dampier due to their location. For the purposes of this assessment, 
only the "low growth" scenario in the NBPS; (that is projects with an 85°/s 
probability of proceeding in the 1998-2010 timeframe) will be considered as 
this seems the most likely assessment at this point in time. 

The "low growth" scenario includes the effect of the NWSV Expansion. II 
envisages a 64% increase on current population levels to 19,250 persons, 
peaking in 2003. The resident population of the Karratha area is then expected 
to decline. By 2010, Karratha's population is projected to be 14,150 persons. 
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The temporary workforce is expected to rise by 7,500 persons. The Project will 
contribute approximately 3011% to that rise. A confidential report commissioned 
by Woodside in late 1997, showed the population in 1988, at the peak of the 
original LNG construction, as 14,500 persons (APS, 1997). This indicates that 
the town has the capacity to accept a temporary increase of the magnitude 
planned for the LNG Expansion Project with little stress. 

The DRD has indicated it will regularly update the projections, and chair a 
committee, comprising representatives from the Local and State Government 
agencies, to monitor the impact of significant growth in the Karratha area 
expected over the next 15 years. 

7.1.1 Accommodation 

Woodside maintains 666 dwellings in Karratha. Some of these are in the rental 
market and will be withdrawn from the market at the appropriate time, subject 
to lease arrangements. It is envisaged that between 50 to 150 of the existing 
dwellings will require upgrading to existing Woodside standards prior to the 
Project commencing. 

For the LNG Expansion Project, it has been identified that some additional 
housing for Project related own staff and contractors will be required during the 
peak construction period. The accommodation required will be approximately 
100-150 dwellings and these will be soLirced from the following options: 

Investigations to lease suitable dwellings not currently in the rental market; 

Construction of suitable standard temporary accommodation (eg 'Chaletstt) 
in a park-type concept on private land or land unconstrained by Native Title; 
and 

Construction of new dwellings on land not currently constrained by Native 
Title. 

No additional permanent housing will be required for the additional operational 
personnel. 

For the accommodation of temporary construction workforce, it is believed that 
there are two main options: 

From similar projects (eg BHPs DRI project in Port Headland) it is envisaged 
that approximately 50-601 / of the workforce could be accommodated in 
fully serviced village accommodation, developed either by Woodside or a 
third party developer; and 

The other 40-50% will be hired locally or elect to accept the offer of Living 
Away From Home Allowance (LAFHA) and find their own accommodation, 
either on the existing rental market or in alternative camp and caravan park 
accommodation. 

The demographics of such workforces indicate that 80-90% will be living as 
single status and that only limited family accommodation will be required. 
There are no plans at present for Woodside to develop a large remote 
construction village as was the case for the original LNG development at 
Hearson Cove. However, Woodside may construct one or two smaller facilities 
that at the peak of LNG workforce could accommodate between 800-1 200 
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workers. The areas for these possible accommodation sites are still under 
consideration. Potential areas are detailed in Figure 7.1. 

Woodside is currently exploring the various options with potential developers 
and the Shire of Roebourne. 

Housing development in Karratha is presently constrained by both geographic 
factors and Native Title claims over the area. 

While the Karratha townsite has the potential to accommodate 35 000 persons 
(APS, 1997), development is currently limited by available land. With the 
exception of a few areas of existing leasehold land, most vacant land in Karratha 
is subject to two Native Title claims over the area, accepted by the Native Title 
Tribunal in 1995 and 1996. 

Woodside is investigating development or re-development of land un-fettered by 
Native Title claims. Woodside is currently discussing with DOLA and the Shire 
of Roebourne the use of a number of the areas identified in Figure 7.1. In the 
event of additional housing being totally land constrained, Woodside is satisfied 
it can still meet its housing commitments through a number of different 
strategies. 

However, Woodside considers that the WA Government has a direct 
responsibility to bring more land to the market, especially to meet the expected 
demand for village style accommodation required for all the proposed 
development projects in the region. It is understood that the WA Government is 
currently considering a number of options. 

7.1.2 Infrastructure 

The NWSV has previously contributed approximately $72 million worth of 
infrastructure to the Karratha township. This infrastructure is presented in detail 
in Table 7.1 (See over) and includes: 

Contributions to hospitals, schools, water supply (head works) and caravan 
parks - $29 million; 

Community facilities including: airport, landscaping of ovals, day and child 
care, sporting facilities, Tambrey Effluent Center, Tambrey Community 
Center, boat ramps, theatres and library -$10.9 million; and 

Other infrastructure including roads, airport passenger terminals, water 
supply/reticulation and Materials Offloading Wharf (now Dampier Public 
Wharf) -$32 million. 

This excludes Project infrastructure development (estimated at $256 million) 
which has directly or indirectly contributed to the quality of life of the Karratha 
region. 
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Table 7.1 - NWSV Contributions to Karratha Infrastructure 

Township $m Community $m Project $m Other 
Contributions Facilities Infrastructure Infrastructure 

Hospital 5.4 Karratha 0.6 Heliport 1.3 Roads - 10. 
airport Burrup 5 

Pen ins u a 

Schools 2.2 Landscaping 0.5 Public affairs 1.0 Airport 1.4 
parks/ building passenger 
effluent terminal 
water - Ovals 

Police Station 0.4 Pegs Creek Land purchases 8.0 Water supply 3.5 
Extension and Millars and 

well reticulation 

Water supply-  Child care 0.8 Power supply 1.0 Material 10. 
Head works 0 centre offloading 0 

facility 

Caravan park  Day care 0.2 Dredging  Port authority 6.6 
subsidisation 5 centre 0 commitment 

Social/sports 0.7 Dolphin berths!  Jervoise Bay 8.0 
pavilion Production jetty 0 construction 

yard (not 
Karratha) 

Tennis courts 0.2 Construction 41. 
- Millars camps 0 
Well 

Library 0.7 Communication 4.0 
facilities 

Theatre 0.8 Supply base 38. 
0 

Parks - 0.2 Environmental 9.5 
N ickol reports 

Boat ramp 0.9 Infrastructure, 6.0 
design and 
survey 

Tambrey 0.4 Miscellaneous 50. 
Effluent 0 
Centre 

Medical 0.3 Housing 63. 
clinic 2 

Tambrey 4.6 
Community 
Centre 

Subtotal 29. 10. 256 40 
5 9 

Total $336.4 (million) 
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Studies currently available (Naralup and Associates, 1 998; APS, 1997) show that 
the existing infrastructure (provided by the Government, Shire and existing 
private industry) will be adequate to cater for the proposed [NC Expansion 
workforce. The impact on various elements of the local infrastructure is 
evaluated below. 

Airports 

There are two airports in the area; Karratha and Roebourne. Karratha is the 
largest with a runway able to cater for large commercial jets up to 737 size. 

The NWSV has previously committed over $2 million dollars to fund the 
establishment of the airport terminal building during the initial construction 
phases. In addition, the NWSV along with other projects are major contributors 
to the airport and the Shire through their significant ongoing use of the airport 
facilities. 

The airport terminal has recently been expanded by the Shire of Roebourne to 
cope with larger jets and projected population and visitor increases. The Shire is 
also planning to widen and lengthen the runway within 5 years to accommodate 
wide body jets. 

The current facilities are expected to be sufficient for the [NC Expansion 
Project. 

Roads 

The NWSV has previously contributed approximately $10.5 million to regional 
road infrastructure, primarily on the Burrup Peninsula. 

Within Karratha, increased residential development, particularly in Baynton will 
eventually necessitate the building of a road to bypass Karratha so industrial 
traffic servicing projects does not have to pass through the town enroute to the 
Burrup Peninsula. 

The NWSV expects that at the peak of construction over 100 oversized heavy 
vehicle movements will occur from the North West Coastal Highway to the 
Project site per week. These movements are in addition to the large number that 
already use the existing town roads en route to the tight industrial/offshore 
supply complexes at King Bay, Dampier Public Wharf and Dampier. It is 
anticipated that 30 of these Project vehicle movements will be escorted. 

The need for the bypass has been identified in the draft Pilbara Transport 
Strategy and the "Transform WA" Strategy released by the WA State Government 
in April 1998. Under the State Strategy the bypass is planned for 2005. 

The NWSV believes that the bypass is already required and should be 
constructed well before 2005 to support existing traffic to the King Bay Supply 
Base as well as future regional development projects. The early completion of 
this bypass is currently the subject of ongoing discussions with DOLA, DRD, the 
Shire of Roebourne and a number of other planned projects in the region. In 
addition, the NWSV has made direct representations to the Premier on this 
matter. 

Transportation 

During previous NWSV Project phases on the Burrup Peninsula there have been 
concerns with traffic behaviour and congestion on the Karratha-Dampier 
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(Millstream) road during the start and knock-off journeys of the construction 
workforce. 

In an effort to maintain road safety and ease congestion, Woodside is preparing 
a transportation strategy for the LNG Expansion Project. At this point, bus 
transportation for the construction workforce to the Project site by a third party 
contractor is being studied along with other traffic management options. 

Woodside is currently discussing this issue with the Shire of Roebourne and 
third party transportation operators. A preliminary study (APS, 1997) indicates 
that the economics of a bus transportation option for the LNG Expansion Project 
are sound. Human behaviour aspects are still being investigated. 

Water Supply 

The Karratha area is currently supplied from two sources through the West 
Pilbara Water Supply Scheme. The Millstream Aquifer, located on the Fortescue 
River is the supplementary supply to the main source, the Harding River Dam. 
The Millstream supply is currently constrained by the 1996 decision of the 
Waters and Rivers Commission to reduce the Water Corporation's extraction 
licence to 15 Gigalitres per annum (Gl/a). The Harding Dam is constrained by 
seasonal water quality issues. 

The present demand from Karratha is 9 Cl/a, however during the original LNG 
Project, demand peaked at 11 Cl/a. The existing infrastructure was able to 
support this temporary increase. Based on this previous knowledge and 
experience, the Water Corporation and Woodside envisage no infrastructure 
problems from supplying water to the LNG Expansion Project. 

The Nickol Bay Population Study (Naralup and Associates, 1998) recommends 
the Water Corporation investigate the ability of the Karratha Water Treatment 
System to service the needs of all possible projects in the area over the next 5 
years. 

The NWSV has previously contributed $10 million to water supply headworks 
for the town and $3.5 million to water reticulation on the Burrup Peninsula and 
has had ongoing discussions with the Water Corporation over water supply 
infrastructure to current and future projects in the region. 

Sewage! Waste water 

Karratha is fully serviced by deep sewerage, covering six catchments and 
associated pump stations. The sewage is treated in oxidation ponds and 
reticulated to various irrigation uses. Surplus effluent is disposed to evaporation 
ponds. 

The system capacity is approximately 11 megalitres of sewage per day, giving it 
a spare capacity of approximately 5500 persons. This is more than adequate to 
meet the LNG Expansion Project's needs alone, however additional capacity 
may be needed to service peak loadings under the low growth scenario 
proposed in the N BPS. 
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Power Generation 

Power is supplied from the interconnected North West Power System operated 
by Western Power. The two generation nodes of the system are at Cape Lambert 
(Robe River) and Parker Point (Hamersley Iron). 

The Western Power Transmission Development Plan (1996-2001) indicates no 
further development to the system within this period. 

The Woodside OGP facilities are self-supplied by power generation on-site and 
will not draw from the North West interconnected grid. 

Education 

The Karratha region is serviced by 4 State Primary Schools and a Senior High 
School. In addition, there is a private primary and high school. Limited tertiary 
education is available through Karratha College, an autonomous training 
institution which offers TAFE courses and some units from Perth based 
universities. 

During previous construction phases of the NWSV Project, the NWSV 
contributed $2.2 million towards the establishment of the Millars Well Primary 
School and has continued to contribute to the educational facilities of the region 
through the involvement of its employees in school bodies and direct support 
for local school events and Parents and Citizens groups. 

The Facilities Planning and Policy Branch of the Department of Education 
indicates capacity is available in existing state schools to provide for the LNG 
Expansion Project. The NBPS also indicates that existing capacity is sufficient, 
although schools may not be located adjacent to the future major catchments. 

It is not anticipated the temporary construction workforce will place extra 
demand on Karratha College services, which currently has spare capacity. 

Woodside's objective is to maximise local workforce involvement in the 
construction phase. It is envisaged some re-training or further training of the 
local workforce may be necessary to achieve this objective. 

Woodside has entered into collaborate arrangements with community 
organisations (including EdWA) to ensure training and employment are available 
for the local Aboriginal community. 

Health 

There are two hospitals in the Karratha area - Nickol Bay Hospital with 41 beds 
and Wickham Hospital with 14 beds. The Nickol Bay hospital provides a range 
of medical services with specialists visiting from Perth regularly and was 
established with a $5.4 million contribution from the NWSV. There are 
approximately 8-10 General Practitioners (GP's) in the area, divided between 
Karratha and Dampier. A medical practice operates out of the Medical Clinic, 
established with a $200,000 contribution from the NWSV. 

The WA Department of Health has begun a study to evaluate future health 
service needs in the Pilbara. This study is part of the North West Health Service 
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Plan which will examine health service needs to meet the projected population 
increase. 

Woodside considers that the recommendation of the NBPS (Naralup and 
Associates, 1998), to improve emergency treatment provisions at the hospital 
needs to be urgently implemented by the Health Department of WA. With the 
demand for emergency treatment of a large regional workforce, it is important 
medical staff and facilities are adequate to cope with both normal demand and 
emergency situations. Woodside also supports the recommendation for the 
establishment of a heliport adjacent to the Nickol Bay Hospital. 

Woodside's commitment to community health has consistently been 
demonstrated through assistance to Karratha with the placement of General 
Practitioners. Woodside plans to review these needs and placement assistance 
will continue to ensure that adequate doctor-population ratios are maintained. 

Family Services 

The Shire of Roebourne currently has 3 long day care centres, and 14 family day 
care centres registered in Karratha and Dampier. The existing services were 
provided in part by the NWSV, contributing approximately $1 million to the 
Millars Well Child and Day Care Centre. 

As suggested above (Section 7.1.1) the construction workforce is expected to 
comprise 80%90%  of persons living as single status. Hence the capacity of 
child care centres in Karratha during the construction period could be 
accommodated by the existing arrangements. 

However, possible increases in child care requirements by the permanent LNG 
workforce and the needs of other regional development projects could suggest a 
long term impact on available capacity. Woodside strongly encourages the 
Shire of Roebourne to adopt the recommendation of the Naralup Report and 
undertake a review of the likely type and location needs of infant and family 
services within the Shire. 

7.2 	Project Effects on Recreation 

The installation of infrastructure required for the LNG Expansion Project has the 
potential to impinge on areas currently utilised for recreation by the local 
community. These impacts arise from: 

Restriction of northern access (via NWSV lease) to Holden Point/Cricketer's 
Beach/Sea Eagle Bay; 

Extension of the exclusion zone around the additional LNG loading 
facilities; and 

The effect of dredging and blasting activities on recreational diving and 
fishing. 

The impact of these activities is discussed below. 

In addition, the influx of a construction workforce will place demands on 
existing community recreational infrastructure. 
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7.2.1 	land Based Recreation 

The beaches at Holden Point are accessible by 4WD and are utilised for 
recreational activities. CLirrent access from the north requires vehicles to cross 
NWSV leases usually without permission. 

Because the LNG Expansion Project may require these areas for Project related 
operations such as quarrying or laydown areas, access to the Holden Point area, 
including Holden Point and Cricketer's Beach to the south will no longer be 
possible through the NWSV Project-leased areas. Access to Cricketer's Beach 
from the South (Port Access Road) is outside the NWSV's lease and subject to 
third party permission. 

7.2.2 Recreational Boating - Mermaid Sound 

Dredging works and spoil disposal operations are likely to cause some 
temporary disruption to boat-based recreational users in the waters of Mermaid 
Sound. However, the area affected by the Project is relatively small and the 
majority of the Dampier Archipelago will remain unaffected. 

To ensure maritime safety, AMSA will be informed of all significant Project 
activities and Notices to Mariners will be issued as appropriate. 

Vessels will be required to remain outside the working area during dredging 
and spoil disposal activities. During blasting operations support vessels will be 
deployed and radio procedures instigated to ensure all recreational and 
commercial vessels are outside the hazardous area before charge detonation. 
Blasting operations are expected to occur over a period of up to 2 months and 
will primarily be restricted to areas adjacent to the OGP (eg Star Rock). 
Pamphlets will be distributed through local outlets to advise recreational boaters 
of the hazardous periods and areas. 

Some localised reduction in water quality is possible in the vicinity of Withnell 
Bay, Conzinc Bay and Conzinc Island during dredging and spoil disposal 
operations. This may result in temporarily reduced water clarity for recreational 
divers. 

In addition to the direct effects of the Project operations on fishing patterns, the 
construction workforce will have impacts on boat ramp usage. There are 
currently three boat ramps in the area - MLilataga (back beach), Dampier and 
Withnell Bay. The NWSV has previously contributed approximately $1 million 
to the construction of the Dampier Boat Ramp. Although congestion may 
temporarily occur at all ramps, it is anticipated that no further facilities are 
warranted in the region. 

7.2.3 Impact on Town Based Recreation 

The impact of the LNG Expansion Project on town-based recreation will mainly 
occur from increased pressure on recreational infrastructure by the construction 
workforce. It is expected that the small increase in the number (approximately 
50-70) of permanent employees will be easily accommodated within existing 
recreational infrastructure. 

The NWSV has contributed substantially to the existing infrastructure. 	in 
previous construction phases, contributions of $1.2 million have been made to 
sports oval development, $1.5 million to the Community Library and 
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Walkington Theatre and $0.4 million to tennis and park facilities. In addition, 
the NWSV has contributed $5.3 million to the construction of the Tambrey 
Centre, a valuable recreational facility at the western end of the town. 

Woodside also contributes significantly to the cultural and sporting life of 
Karratha, regularly sponsoring tours by cultural organisations and sporting clinics 
that would not normally include the Pilbara in their itinerary. Examples of such 
organisations include the West Australian Symphony Orchestra, the West 
Australian Youth Orchestra, the Cossack Acquisitive Art Awards and the 
sponsoring of coaching clinics for sports such as Cricket, Junior T-Ball etc. 

Existing recreational facilities currently have substantial spare capacity and 
increased population from the LNG Expansion Project and others will result in 
more efficient usage of these facilities. Proposed accomodation village will 
include limited recreation opportunities to ease pressure pressure on town 
facilities. In addition, the increase in population may make it economically 
attractive for third party developers to construct new recreational facilities such 
as cinemas, bowling alleys etc, particularly in the western suburbs, furtherest 
from the town centre. 

The Shire of Roebourrie has developed a proposal to move the Aquatic Centre 
from the centre of town to a site near the entertainment centre. This proposal is 
currently subject to community consultation. It is expected that increase in the 
capacity of these facilities will occur as a result of any development undertaken 
by the Shire. 

7.2.4 Contribution to Environmental Studies in the North West 

Woodside has consistently supported research into the regional environment. 
The Company has contributed $630,000 over 4 years in an innovative project 
with the West Australian Museum to perform a Marine Study over the Dampier 
Archipelago documenting many of the unique marine features of this area. 

In addition, Woodside has been a regular sponsor of Earthwatch and through 
them a major sponsor of the Humpback Whale Research and Monitoring 
program. 

The Woodside Karratha Workforce recently contributed $25,000 to CALMs 
Turtle Tagging Project in the Archipelago to support a better understanding of 
the movements and numbers of these animals in North West waters. 

7.2.5 Commercial Fishing Operations 

The proposed dredging route avoids interference or disruption to commercial 
fishing and aquaculture operations in the eastern and western parts of the 
Dampier Archipelago. 

7.3 	Aboriginal Heritage and Native Title 

7.3.1 Heritage 

The Burrup Peninsula is recognised as supporting a high concentration of 
significant pre-European Aboriginal heritage sites. The entire Burrup Peninsula 
area is currently under Native Title claim from three separate claimant groups. 
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Surveys have been conducted over the Burrup Peninsula to identify Aboriginal 
heritage sites by the WA Museum (1979), Veth et al (1993) and Woodside 
0 997). The 1979 survey was done prior to construction of the North West Shelf 
Gas Project and was to that point, the largest archaeological survey done in 
Australia. 

The management of sites over Woodside lease areas was done according to 
three methods: 

Wherever possible, sites were preserved within the OGP lease and the most 
important sites (as determined by the WA Museum) were protected by 
fenced compounds; 

Artefacts from disturbed sites were removed to a locked compound near 
Hearsons Cove for later determination by the WA Museum and the 
Aboriginal community; and 

Sites which were adequately recorded were destroyed. 

Because the recent heritage consultations have been conducted against a 
backdrop of Native Title processes, ethnographic surveys have had to be 
conducted twice over each area with different anthropological consultants 
appointed by each claimant group. In addition, a single archaeological survey 
has been conducted over the additional Project area. 

Following the completion of the Archaeological SUrvey Report (McDonald Hales 
and Associates, 1997), Woodside made a submission to the Aboriginal Cultural 
Material Committee (ACMC) for the purpose of making an application under 
518(2) of the Aboriginal Heritage Act (AHA) to disturb any Aboriginal Sites on 
the proposed additional lease areas. 

Information provided in support of its application was in accordance, as much 
as possible, with the AAD's (Aboriginal Affairs Department) "Draft Guidelines 
for Aboriginal Heritage Assessment in Western Australia", 1994. 

The submission included a draft Site Management Plan (SMP) that sought: 

Ministerial approval to disturb currently identified sites; 

An approved process of consultation with the local Aboriginal community 
through which sites identified in future can be disturbed; 

Establishment of an Aboriginal Heritage Management Committee (AHMC), 
including members from the Aboriginal community, Woodside and a Pibara 
region representative from the Aboriginal Cultural Material Committee, to 
manage site disturbance; and 

Performance of an Aboriginal Heritage Project (AHP) to implement a 
program of archaeological protection, mitigation, salvage and disturbance of 
sites. 

The SMP requires the undertaking of a project to "implement the protection, 
mitigation, salvage and proper storage of Aboriginal heritage materials" and will 
be administered by the AHMC. The document will address issues of 
Archeological and ethnographic significance. The SMP is currently being revised 
and a more appropriate document - Burrup Peninsula Aboriginal Heritage 
Management Protocol - is being negotiated between the parties. 

1)1)11 	
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The role of the AHMC is to: 

Oversee the AHP; and 

Determine the categorisation and management of new sites. 

Commencement of the AHP is anticipated in 1998,   ahead of any significant 
development of the land. 

The Minister for Aboriginal Affairs has granted conditional permission in May 
1998 to disturb Aboriginal sites within the Project land areas and has endorsed 
the Companys SMP. 

7.3.2 	Native Title 

The current Native Title claimants on the Burrup Peninsula are the Ngaluma and 
Injibandi peoples (Claims WC94/5 and WC95/3), the Yaburara and Coastal 
Mardudhunera peoples (Claim WC96/89) and the Wong-goo-TT-OO Aboriginal 
Corporation. 

In accordance with the future act provisions of the Native Title Act 1993 a 
Section 29 notification was made by the WA State Government on 10 October 
1997 for compulsory acquisition of the Project lands for grant to the NWSV. 

Formal negotiations have been progressing since that time and the parties are 
working towards final agreement in the fourth quarter of 1998. 

Woodside has been consulting with the Aboriginal community, including the 
Native Title claimants, regarding the lease extensions required for LNG 
Expansion concerning both Aboriginal Heritage and Native Title matters since 
each [Native Title] claim was lodged. 

Woodside recognises that its presence on the Burrup Peninsula is long term and 
is very cognisant of the significance and importance of the heritage sites to the 
local Aboriginal community. The objective of the NWSV, aside from legal 
compliance, is to build long term, sustainable and mutually beneficial 
relationships with the local Aboriginal community. 

7.4 	National Estate 

A survey of areas on the Register of the National Estate has been conducted. No 
protected or proposed areas are in the vicinity of the Project. However, The 
Dampier Archipelago has been listed as an "indicative" place on the Register 
(Australian Heritage Commission, 1998). This has been previously discussed in 
detail in Section 3.1. 

7.5 	Ship Wrecks 

The selection of the shipping channel and jetty berth dredging and blasting 
works has been chosen to avoid crossing any listed historic shipwrecks. 
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8.0 	PROPOSED ENVIRONMENTAL MANAGEMENT 

STRATEGIES FOR THE PROJECT 

This chapter details Woodside's proposed environmental management strategies 
for the Project. These strategies relate to the management of biophysical, risk 
and social issues discussed in chapters three, four, six and seven. 

Specifically, Section 8.1 of this chapter details Woodside's existing 
Environmental Management System (EMS). This system is Woodside's 
foundation for ensuring that environmental objectives for the Project are met 
and non conformances quickly rectified. 

Section 8.2 describes how environmental objectives and management strategies 
for the Project were developed in the design stages of the Project. The section 
also discuss how proposed environmental management strategies will be 
communicated to key personal such as engineers, contractors and site personal. 

The proposed management strategies for the biophysical environment are 
discussed in Section 8.3 (construction), Section 8.4 (operations) and Section 8.5 
(decommissioning) These strategies have been groLiped based upon the timing 
that they occur in during Project development (ie construction or operation 
phase) and the area of the environment that they relate to (ie marine, 
atmospheric and terrestrial). 

Proposed management strategies relating to Risk and Social issues are discussed 
separately in Sections 8.6 and 8.7. 

For convenience, all management strategies have been numbered and 
correspond with the same numbering used in the PER's Executive Summary 
Table. However, this section contains more detail on proposed management 
strategies than the executive summary table. An explanation of how to interpret 
the proposed management section is detailed below. 

EXAMPLE OF HOW TO READ THIS SECTION 

Summary of Potential 	Potential 	 Proposed Management 	 Proposed 
Environmental Effect on 	Environmental 	Number (numbering 	 Management of 

the Environment 	 Issue 	 corresponds with that used 	 Potential 
in Executive Summary) 	 Environmental Effect 

8.1.3 	Vessel Quarantine 

A number of specialised vessels w/
vessels 

d to site from overs/
ion undertake dredging operations. T pose a risk of intro  

foreign entrained organisms throug 	discharges. 

PROPOSED MANAGEMENT [6.1] 

A quarantine inspection will be undertaken and report pYepared prior to any 
dredge arriving in Pilbara waters. The report will ensurp"that the vessels have a 
current De-ratting Exemption Certificate (issued evei4 6 months), are free ol 
exotic organisms and that there is minimal residual sediment contamination 
from previous dredging operations. 
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8.1 	Environmental Management System (EMS) 

The Woodside (Draft) Environmental Management System was developed to be 
consistent with the Corporate Woodside Management System, the Woodside 
(Draft) Health, Safety and Environment Management System and the following 
key external inputs: 

ISO 14001 - The International/Australia/New Zealand Standard specifying 
the requirements of an EMS; 

Shell International Exploration and Production B.V Health Safety and 
Environment (HSE) Manual (EP95000 series). This Manual comprises a set of 
documents on the management of HSE; and, 

Department of Environmental Protection (DEP(WA)) Best Practice License 
(BPL) requirements. This is an environmental licensing system based on self 
regulation through the implementation of best environmental practise. 
Woodside is investigating the benefits and requirements of BPL with a view 
to determining its applicability to the OGP. 

The Woodside EMS is currently being approved within Woodside and will be 
implemented throughout 1998 and 1999. The EMS is a formalisation of the 
environmental management practises already used within the Company and 
implementation is not expected to be either complex or protracted. 

The processes of environmental management described in the system includes: 

Plan 

The business mission and vision; 
Leadership and commitment; 
Policy and strategic objectives; and 
Organ isation responsibilities, resources and documents. 

Assess Risk 

Hazards and effects management for assets and operations. 

Schedule 

Activity planning and procedures 

Execute 

Implementation; and 
Monitoring. 

Analyse 

Audit and review. 

Assurance of Future 

Compliance, regulation and responsiveness; and 
Performance improvement and learning; 

A diagrammatic representation of the HSE management processes is shown in 
Figure 8.1. 

The management framework is the core of the EMS. It is the method for 
translating Woodside's vision statement on HSE, that is ,"to be internationally 
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recognised for our safety and environmental performance" into the Company's 
operations. 

Woodside has a high level general environmental policy, supplemented by 
internal sub-policies on specific environmental issues such as ozone depleting 
substances and waste management. 

Woodside's Environmental Policy document is attached. It contains statements 
on the Company's Policy of planning and performing its activities such that; 

Potential environmental effects will be assessed before commencing new 
activities, with adverse effects encountered being minimised or remedied; 
and 
Statutory requirements will be observed as a minimum. 

Also prominent in the EMS is the description and implementation of Hazard and 
Effect Management Processes (HEMP) which allow hazards and effects to be 
identified and assessed such that control actions can be planned and 
implemented in a timely and environmentally acceptable manner. 

The system has a high level of management control in terms of monitoring, audit 
and review; with triannual external audits of the EMS, the OGP and other 
selected facilities. In addition, internal environmental audits occur looking at 
management processes of specific facilities. The third tier of this system is the 
inclusion of environmental management as a integral part of hazard reduction 
for routine activities such as Hazard and Operability studies (HAZOP), Job 
Hazard Analysis (JHA)  and Stepback 5x5, a scheme where every employee 
undertaking an activity is requested to stepback from the job and consider the 
HSE aspects for 5 minutes before the commencement of work. 

The EMS embraces EMS improvement processes to ensure compliance and 
provide opportunity for continuous improvement beyond compliance. 

8.2 	Communication of Environmental Management Strategies 

Environmental management of the Project has already commenced with the 
development of an internal "Environmental Effects Register" (EER) for the 
Guidance of Engineers and Design personnel engaged in the Feasibility and 
Basis of Design (BOD) work. This document is a Project specific version of 
Woodside's Internal Environmental Design Criteria documentation. 

This guidance will be supplied through the detailed design stages. In addition, 
major Project contractors will be required to submit Environmental Management 
Plans in the contract tender stage and will be audited for performance with the 
plans as the Project proceeds. 

Environmental requirements for the Project will be communicated to all site 
workers through a comprehensive environmental induction performed before 
permission is given to commence work on-site. 

Environmental performance of the Project will be continuously assessed by the 
site environmental staff (Site Environmental Officer and Environmental 
Technician) and regularly audited against Project environmental commitments 
by the Woodside corporate and site environmental staff. 
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8.3 	Management of Construction Phase 

8.3.1 Marine Management - jetty and Shipping Route Construction 

Woodside has developed a comprehensive understanding of environmental 
issues relating to jetty and shipping roLtte construction. This inclUdes research 
and management of impacts relating to jetty construction, dredging and disposal 
of dredged material and marine sediment movements. This knowledge and 
experience will be applied in the planning and development of the LNG 
Expansion Project. 

Potential environmental effects from jetty and shipping channel construction can 
be broadly categorised into the following areas: 

Dredging impacts; 

Blasting impacts; 

Sedimentation impacts; and 

Spoil disposal impacts. 

8.3.1.1 Dredging Impact Management 

Dredging impacts centre on the physical removal of substrate and pile driving 
activities from the construction of jetty supports. The marine environments that 
will be impacted on by these activities have been discussed in Section 3.2. 

PROPOSED MANAGEMENT[1. 11 

A detailed Dredging and Blasting Environmental Management Plan (EMP) will 
be prepared for the Project before the corn mencernent of the construction 
phase. The overall objectives of the plan will be to consider human safety, spoil 
disposal, sedimentation and potential impacts on nearby industries and 
communities. The EMP will also consider minimising blasting activities. 

The EMP will identify the timing and scope of individual components of the 
EMP, and will serve as a coin pliance document - recording the progress of 
management commitments and their conformity with requirements set by 
authorities and expectations of the public. 

8.3.1.2 Blasting Impact Management 

Limited marine blasting may be required during dredging of shipping lanes, 
turning basins and jetty berths. Blasting of the north-eastern sections of Star Rock 
will occur if Shipping Route North Option is selected (refer Section 2.6.2). 

There is a potential for blasting to impact on marine life that are within the 
zones effected by the blasting. In addition, plastic coatings from explosives may 
be mistaken by marine fauna for food. A secondary effect from blasting is the 
potential injury to birds who will be attracted to any fish killed in the blasting 
process. 

) ) 	
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PROPOSED MA NA GEMENT[2. 11 

Procedures will be developed to ensure a whale and turtle watch is maintained 
in the blast area before blasting activities commence. These procedures will be 
incorporated into the Dredging and Blasting EMP. The intent of the procedures 
will be to temporarily stop blasting while marine mammals are in the blasting 
area. 

PROPOSED MANA GEMENT [2.2] 

Woodside will develop a strategy to minimise the release of plastic coatings 
after each blast charge. This will involve an investigation into alternatives for 
buoyant or persistent plastic coatings on explosive charges. This will be 
incorporated into the Dredging and Blasting EMP. 

PROPOSED MANAGEMENT [2.3] 

Fish killed during the blasting operations will be removed as soon as practicable 
to prevent injury to birds. 

PROPOSED MANAGEMENT [2.4] 

Overpressure effects on marine life will be ininimiseci by optimising the charge 
structure for blasting. Details of techniques will be included within the 
Dredging and Blasting EMP. 

8.3.1.3 Sedimentation Impact Management 

Dredging operations can be expected to result in the formation of sediment 
plumes, causing temporary and localised increases in water turbidity and 
sedimentation (LeProvost Dames and Moore, 1995). Extensive monitoring of 
coral assemblages before and after dredging for the LPG Jetty and Ship Turning 
Basin Dredging Project in 1995 (LeProvost Dames and Moore, 1995) and 
subsequent annual monitoring (ECOS Consulting, 1996) has demonstrated the 
tolerance of these inshore corals to sustain high sediment loads. However, these 
corals become more susceptible to the effects of sedimentation during the coral 
spawning period. 

PROPOSED MA NA GEMENT[3.  11 

Sedimentation impacts from dredging will be managed through the Dredging 
and Blasting EMP. Dredging operations will not be performed for a suitable time 
period around the actual coral spawning event. The downtime for coral 
spawning will be managed in consultation with CALM and compliance with the 
Dredging and Blasting EMP. 	 - 

8.3.1.4 Spoil Disposal Management 

Spoil generated from dredging operations will be disposed of at the existing 
Mermaid Sound Spoil Grounds A/B. The findings from the 1994 LPG Dredging 
Marine Monitoring Programme (refer Appendix D) enable confident predictions 
to be made that re-colonisation of the spoil ground (ie Mermaid Sound Spoil 
Ground A/B) by biota comparable to that from neighbouring areas in Mermaid 
Sound will occur following spoil deposition; and that sensitive coral 
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commLinities fringing nearby islands will not be impacted on by spoil disposal 
operations. Permission mLlst be obtained under the Environmental Protection 
(Sea Dumping) Act 1981 for disposing of spoil in Mermaid Sound. Further detail 
on spoil disposal is contained in Section 4.1.1. 

PROPOSED MANA GEMENT [4.11 

Spoil Disposal will be incorporated into the Dredging and Blasting 
Environmental Management Plan. A Sea Dumping Permit will be sought to 
utilise Mermaid Sound Spoil Ground Al B for spoil disposal. 

8.3.2 Marine Management - Waste Management Aboard Vessels 

The disposal of untreated sewage, grey water and solid wastes from dredges, 
tugs, LNG carriers and other support vessels associated with the construction 
and operation of the Project can result in pollution and localised environmental 
impact. 

PROPOSED MANAGEMENT [5.1] 

Disposal of these wastes will not be permitted within the waters of the Dampier 
Archipelago or offshore unless treated in accordance with the requirements of 

'MARPOL Annex IV or at the OGP in the waste management system. All other 
wastes will be brought ashore and managed through Woodside's Waste 
Management Strategy. Vessel operations will also be included in the Dredging 
and Blasting EMP. 

8.3.3 Marine Management - Vessel Quarantine 

A number of specialised vessels will be mobilised to site from overseas ports to 
undertake dredging operations. These vessels pose a risk of introduction of 
foreign entrained organisms through ballast water discharges. 

PROPOSED MA NA GEMENT[6. 11 

A quarantine inspection and report will be prepared prior to any dredge arriving 
in Pilbara waters. The report will ensure that the vessels have a current Dc-
ratting Exemption Certificate (issued every 6 months), are free of exotic 
organisms and that there is minimal residual sediment contamination from 
previous dredging operations. Dredges arriving in Australia from overseas ports 
will be required to comply with AQIS Notice 92/2 Controls on the Discharges 
of Ballast Water and Sediment from Ships Entering Australia from Overseas. 

8.3.4 Marine Management - Vessel Management (Oil Spills) 

ihere is an increased risk of spills from vessels operations. This is covered 
further in Section 6.2.2. In addition, oily wastes will be generated aboard vessels 
and will require disposal. 
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PROPOSED MANAGEMENT[7. 11 

full QRA for the Project that includes additional risks from extra shipping wil 
conducted before start up of the Project. 

PROPOSED MANAGEMENT [7.2] 

MARPOL and Woodside requirements for oil spill response plans will be 
reviewed prior to Project related vessel movements. Existing oil spill 
contingency plans will be updated and then reviewed by Department of 
Transport and Department of Mineral and Energy before commencement of the 
Project. 

PROPOSED MANAGEMENT [7.3] 

All vessels will carry oil spill equipment. Vessel masters will be required to 
report spills greater than 201 and corrective actions will be taken for incidents. 

PROPOSED MANAGEMENT [7.4] 

Refuelling procedures will be prepared for all vessels involved in dredging and 
blasting operations. Competency based training in procedures will occur prior 
to procedures being implemented 

8.3.5 

8.3.6 

Marine Management - Hydrotesting 

Hydrotesting will be required for new pipework and tanks. Uncontrolled 
disposal of effluents resulting from this activity may impact on the environment. 
In previous phases of the NWSV Project, hydrotest additives have been based 
on using products of low toxicity. A similar approach will be used for this 
Project. 

PROPOSED MANAGEMENT [8.1] 

Where possible, additives such as corrosion inhibitors and oxygen scavengers to 
hydrotest liquor will be avoided. Where this is not possible, discharges into 
Mermaid Sound will use adequate dispersion. Disposal of hydrotest effluents 
will be done on a case by case basis with prior DEP(WA) approval. Woodside 
will allow for a minimum 48 hour response from the DEP(WA) following 
disposal notification. 

Marine Management - Pickling Liquor 

Some piping installed as part of the onshore plant modifications will need to be 
11 pickled" prior to commissioning. Disposal of spent pickling liquors into the 
marine environment can be toxic to marine life (Woodside, 1992). 

PROPOSED MANAGEMENT [9.1] 

During the Project there will be no release of pickling liquor into the marine 
environment. The liquor will be disposed of by the pickling contractor in a 
manner acceptable to both Woodside and the DEP(WA). 

	

1)11 	
1O/2419H 

Do LJIfl(flI No. L0000RHOOt Rev A 	
11 
_I!'_ 	 Chapter H Page 7 



Public Environmental Review/Public Environment Report 

Additional NWSV ING Facilities Project 	
WOODSIDE (Chapter 8 - Proposed Environmental Management Strategies for the Project) 

8.3.7 Atmospheric Management 

Minor greenhouse gas emissions will occur during the construction phase of the 
Project from vehicles, welding equipment, small motors, etc. However, 
greenhouse gas emissions from these sources are expected to be minimal in the 
context of the entire Project. 

Rock qUarrying, crushing and grading, hauling and ground preparation for 
onshore facilities will generate dust which has the potential to impact on native 
vegetation and disrupt adjoining land users. 

PROPOSED MANAGEMENT[10. 11 

Dust nuisance to the work force and adjoining land users will be assessed 
during construction. Dust ininirnisation strategies will in volve road 
dampening using water trucks and/or stockpile mist spraying as required. 

8.3.8 Terrestrial Management - Disturbance of New Areas (l..aydown Areas) 

All proposed new processing facilities associated with the Project will be 
accommodated within the existing plant boundary where landforms and 
vegetation have previously been extensively disturbed. No flora and fauna 
impacts will occur for new onshore processing facilities. 

The loss of habitat for laydown areas to the south of the OGP will be minor in 
comparison to that available on the Burrup Peninsula. No rare or endangered 
flora are present in the proposed quarry locations. 

Further invasion by introduced weed species may occur in areas of disturbance. 
The area has already been colonised by the introduced Kapok weed (Aerva 
javanica), and the potential exists for further introductions of buffel grass 
(Cenchrus ciliaris) and ruby dock (Rumex spp) from surrounding infected areas 
(Astron Environmental, 1 997). 

The existing terrestrial fauna in the area will be displaced as a result of 
construction activities. However, Woodside's fauna monitoring programme 
suggests that recolonisation may occur from some species. No terrestrial fauna 
species in the general areas are listed under the Commonwealth Endangered 
Species Protection Act 1992 or WA Wildlife Conservation Act 1950. 

These areas have previously been zoned "industrial" by government. 

PROPOSED MA NA GEMENT[1 1.11 

The loss of habitats for laydown areas will be minor in comparison to 
that available on the Burrup Peninsula. Surveys have been conducted 
and suggest that no environmentally significant habitats are present in 
the areas proposed for laydown activities. Disturbed areas will left in a 
safe condition as required by the appropriate government authorities. 
This condition will not compromise future industrial development 
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I PROPOSED MANAGEMENT [12.1] 

Vegetation survey already unclerta ken over laydown area. Destruction of 
any priority flora will be subject to Commonwealth and WA legislation 
requirements. Liaison will occur between CALM and Woodside prior to 
the destruction of Priority Flora. 

PROPOSED MANAGEMENT [12.2] 

To prevent the spread of weeds, vehicles will keep to dedicated roads 
and will be washed down if they leave formed roads within the leased 
area. 

PROPOSED MANAGEMENT [12.3] 

Woodside will continue its existing fauna surveys over the Burrup 
Peninsula and report findings in the annual fauna study. 

PROPOSED MA NA GEMENT [13.1] 

Changes to landforms and drainage as a result of laydown area 
construction will not impact past the immediate area of disturbance. The 
modified areas will be left in a condition that does not compromise 
existing surface drainage patterns. 

8.3.9 Terrestrial Management - Solid Waste Generation 

SurplLts fill will be produced from site preparation activities. Solid wastes such 
as soils, steel, alLtminium, wood and paper products will also be prodLtced 
during the construction phase. 

PROPOSED MANAGEMENT[14. 11 

All surplus fill from site preparation activities will be removed to an 
existing storage area near No Name Creek. 

PROPOSED MA NA GEMENT[15. 11 

Solid wastes will be disposed of in accordance with Shire of Roebourne 
and DEP(WA) requirements. Estimated quantities of solid wastes will be 
provided to the Shire of Roebourne and DEP(vVA) before and during 
disposal. 

PROPOSED MANAGEMENT [15.2] 

Where possible, high quality steel, aluminium scrap, wood and paper 
products will be reused or recycled. 

8.3.10 Noise Management 

Potentially elevated noise levels will be generated during construction activities 
at the OGP and during marine blasting activities. The physical distance between 
the construction site and the nearest residential area (ie Dampier 10 km away) 
will assist in attenuating the noise to negligible levels. 
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PPROPOSED  MA NAGEMENT [16. 11 

Woods ide will devise suitable corrective actions so installed equipment 
and construction activities comply with the noise abatement statutes of 
WA. Noise monitoring will be conducted when appropriate to ensure 
that levels are within acceptable criteria. 

8.4 	Management of Operational Phase 

8.4.1 	Marine Management - Effluent Discharges 

Effluent discharges from the Project will not increase loadings in Mermaid 
Sound. Sulfinol leakages may occur from [NC trains four and live. 

PROPOSED MA NAGEMENT [17.1] 

Bunding will be installed in areas where there is a possibility of accidental oil 
contamination. Where appropriate, the buriding will be protected from the 
ingress of rain. 

Accidental spillages into bunds will be either reprocessed or disposed of at a 
DEP(WA) approved liquid disposal site. Accordingly, the quality of the effluent 
discharged into Mermaid Sound from the OGP will be rninimisecl and continue 
to meet current licence conditions. 

PROPOSED MANAGEMENT[18. 11 

Sulfinol concentrations in OCW effluent discharged to the environment will be 
maintained within existing license conditions. Potential Su/finol spills from LNC 
trains four and five will be segregated from other general oil spills and 
rep rocessecl. 

8.4.2 Marine Management - Shipping Turbidity 

1 he potential impacts of increased turbidity from product load-out jetties has 
been discussed in Section 4.1.1. 

PROPOSED MANAGEMENT [19.1] 

The 	existing ChEMMS monitoring program or other Woods ide marine 
monitoring programs will continue to monitor for effects on corals in the 
vicinity of the product load-out jetties from increased turbidity. These Projects 
will also monitor the overall impacts of the Project on the marine environment. 

8.4.3 Marine Management - Vessel Operations (TBT Impacts) 

Elevated I BI concentrations have been implicated in marine mollusc imposex 
which may lead to reproductive failure in affected populations. TBT is used in 
ship antifoul paints. 
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PROPOSED MANAGEMENT 120.1] 

TBT sediment and biota loads will continue to be monitored as part of the 
ChEMMS_programme.  

8.4.4 Atmospheric Management - Emissions 

The major emissions of greenhouse gases from the existing OGP are carbon 
dioxide (CO2), nitrogen oxide (N20) and methane (CH4. CO2 and NO are 
emitted as combustion products from the various heaters and turbines used to 
power the processing facilities. Methane is emitted from process or inadvertent 
venting of natural gas. Similar emissions will occur from the proposed Project. A 
detailed description on atmospheric emissions is included in Section 4.2.2. 

The LNG Expansion will lead to significant environmental improvements by 
contributing to a potential global reduction in greenhouse gas emissions. in 
greenhouse terms, the increased substitution of natural gas into the international 
primary energy fuel mix, will result in significant global reductions in the 
production of greenhouse emissions per unit of energy produced, although this 
will only be realised as new energy facilities are built and old facilities are 
retired or converted to natural gas. 

8.4.4.1 Management of Greenhouse Emissions From Project 

The increase in CO2e emissions will be 2.9 Mtpa. The OGP total emissions will 
increase to 7.7 Mtpa. The increase in emissions is <601 /o of existing levels and 
corresponds to a production increase of 1070/,, (refer Section 4.2.2.3). 

PROPOSED MANAGEMENTI21. 11 

Woodside has committed to install equipment specifically to minimise 
greenhouse gas emissions in both absolute terms (Mtpa) and in greenhouse 
efficiency terms (tonnes COe/unit of hydrocarbon product). 

8.4.4.2 Sink Enhancement Investigations 

Woodside has previously commissioned a study to investigate the 
feasibility of various offset options. Details of this study were discussed in 
section 4.2.2.6. 

PROPOSED MAN,4 GEMENT [22.11 

Woodside plans to undertake a more detailed study of forestry options as 
part of its ongoing greenhouse reduction strategy. 

8.4.4.3 Benchmarking of Process 

The process used currently by the NWSV, licensed from Shell International Oil 
Products B.V., is termed the Propane/Mixed Refrigerant (C3/MR) process and is 
already highly efficient. 
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However, the NWSV and Shell have co-operated to integrate waste heat 
recovery into the existing OGP facilities and have delivered a more energy 
efficient expansion. 

Another significant contributor to the OGP's high greenhouse efficiency is the 
very low CO2 content of the feed gas. 

PROPOSED MA NAGEMENT [23.1] 

Woodside will install the Shell C3/MR LNG technology with extended waste 
heat recovery giving it the world's most efficient LNG process. 

8.4.4.4 Greenhouse Gas Reduction Strategy (Greenhouse Challenge) 

Woodside has recently signed a Co-operative Agreement with the 
Commonwealth Government as part of the Greenhouse Challenge Program for 
all Company operated ventures in Australia which inclLide the NWSV, the 
Laminarial Corallina Venture, the North Australian Gas Venture and exploration 
activities in a number of permits. 

PROPOSED MANAGEMENT[24. 11 

The Project will be incorporated into the existing Company-wide 
Agreement. 

8.4.4.5 Management of NO Emissions 

Photochemical smog is formed when air pollutants, principally nitrogen oxides 
(NO) and reactive organic compounds (ROC) from motor vehicles and many 
other sources, have the opportunity to react in the troposphere under the 
influence of solar radiation sunlight. 

NO emissions can occur from the following Project facilities: 

Gas turbines; 

Process furnaces; and 

Flares. 

The Project's approach to NO emission management is through control of NO, 
emissions by source minimisation. 

Modelling performed by CSIRO for Woodside indicates that ground level 
concentrations of NO and smog products (ozone and particulates) from the 
expanded plant are well below NHMRC and Ambient Air Quality NEPM 
recommended levels considered acceptable for residential areas. 
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PROPOSED MANAGEMENT[25. 11 

The factors promoting the formation of photochemical smog that are 
within Woodside's capacity to manage (ie emissions) will be minimised 
through design and operation of the proposed LNG Expansion facilities. 
This will include: 

Installation of low NOx burners to all new gas fired equipment; and 

Thermal combustion of the Sulfinol vent gas stream and the 
installation of dry seals (where technically feasible) or seal gas 
recovery in coin pressors. 

Compliance monitoring and reporting of emission will be through the 
existing OGP environmental licence. 

PROPOSED MANAGEMENT [25.2] 

Fuel burning equipment has been specified to meet the following NO 
standards: 

Guaranteed at 100 mg/rn; and 

Expected operational concentrations of 70 mg/rn3. 

8.4.4.6 Management of Other Emissions 

Minor emissions of hydrocarbons, toxics, particulates and smoke occur 
from the OGP. 

PROPOSED MANAGEMENT [26.1] 

Emissions of toxics, particulates and smoke will meet established 
emission standards and existing licence conditions for the Project. 

8.4.5 Terrestrial Management - Spent Mercury 

Spent mercury bed material generated from waste mercury from the LNG trains 
is a potential contaminant of the environment. 

PROPOSED MANAGEMENT [27.1] 

Spent mercury bed material will be re-processed to extract the mercury and then 
disposed appropriately by manufacturer or approved waste disposal contractor. 
A take-back arrangement is in place with the manufacturer. 

8.4.6 Terrestrial Management - Groundwater 

Spills from lubricants, oils and waste products could occur from the proposed 
infrastructure to be installed on the OGP. These spills, if unconfined, could 
contaminate soils, ground water and pass through to the marine environment. 
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Further detail on below ground contours and drainage/groundwater flow paths is 
currently being investigated. From this information, the reqLlirement for 
additional monitoring bores will be ascertained. 

PROPOSED MANAGEMENT [28.1] 

Areas where there is potential for process spillage will be fully buncled. 
Accidental spillages into bunclecl areas will be either reprocessed or 
disposed of at a DEP(WA) approved liquid disposal site. Accordingly, the 
quality of effluent discharged into Mermaid Sound from the OGP will be 
minimised and continue to meet current licence conditions. 

Sulfinol concentrations in OCW effluent discharged to the environment 
will also be maintained within existing license conditions. Potential 
Sulfinol spills from LNG trains four and five will be segregated from other 
general oil spills and reprocessed. 

PROPOSED MANAGEMENT [28.2] 

The existing reporting mechanism is considered sufficient to cover the 
Project. Requirements for additional monitoring bores will be ascertained 
on completion of a current groundwater study. Any additional 
groundwater monitoring requirements will be con firmed with the 
DEP(WA) and changes will be reflected in amendments to the OCP 
environmental licence. 

	

8.5 	Decommissioning 

The long term nature of facilities (30 - years) means decommissioning options 
must remain open. 

PROPOSED MANAGEMENT[29. 11 

The facilities have a life in excess of 30 years, and will be decommissioned 
simultaneously with existing facilities. Decommissioning plans will be 
continuously pro-actively revised throughout this period to ensure best practice 
at the time of the plant cbs Lire. 

	

8.6 	Risk Management 

A Preliminary Risk Assessment (PRA) has been undertaken for the LNG 
Expansion Project (Woodside, 1998). This work was conducted to meet both a 
number of internal Project and external Government requirements. 

The risks calculated are compared with the EPA criteria as expressed in EPA 
Interim Guidance Number 2(EPA, 1998). 	The criteria in this guidance 
documentation are consistent with other criteria used by industry, such as the 
National Standard for the Control of Major Hazard Facilities (NOHSC, 1996a) 
and the National Code of Practice (NOHSC, 1 996b). 

The PRA indicates that the additional facilities associated with the Project, 
together with the facilities for the Liquids Expansion Project and Domgas 
Debottlenecking and Second Trunkline Installation Project, meet the EPA's 
criteria for industrial developments. 
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PROPOSED MANAGEMENT 130.1] 

The Project will meet established criteria for risk associated with the new 
facilities. 

PROPOSED MA NA GEMENT[31. 1] 

Risks posed by plant expansion to human life has been assessed and will be 
included during the updating of the Safety Case. 

PROPOSED MANAGEMENT[32. 1] 

A full Quantitative Risk Assessment will be undertaken for the Project and the 
Safety Case updated. 

8.7 	Social Environment 

8.7.1 Workforce 

Woodside's objective is to maximise positive social impacts from the Project 
while minimising potential negative impacts on the existing community in the 
Karratha region. An influx of a large workforce has the potential for a number of 
negative societal and infrastructure-related impacts. However, Karratha has a 
high capacity to absorb large Project-based workforces as a result of previous 
investment in social infrastructure by the North West Shelf Venture. 

The [NC Expansion Project will need a construction workforce of 2000-2500 
people and a permanent workforce of 40-70 people. 

PROPOSED MANAGEMENT 133.1] 

Wooc/sicle is currently investigating using leased accommodation, new or 
existing village and caravan park capacity and land unconstrained by Native 
Title. A summary of the eventual accommodation measures ac/opted will be 
presented in the annual environmental report under the ratified North West Gas 
Development (Woods ide) Agreement 1979.   

PROPOSED MANAGEMENT [33.2] 

Woodsicle will ensure that adequate infrastructure is in place for the projected 
work force. Previous contributions have ensured spare capacity in regional 
infrastructure to meet the needs of the construction workforce. Proposed 
accomodation village will include limited recreation opportunities to ease 
pressure pressure on town facilities. 

PROPOSED MANAGEMENT [33.3] 

Woods ide will continue to strongly encourage the Government for early 
completion of the bypass road around Karratha (as identified by WA State 
Government in 1998 "Transform WA" package). This road would be utilised for 
general and construction traffic. 
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PROPOSED MANAGEMENT [33.4] 

A Project transportation strategy summary document will be prepared 
D EP(WA) in formation prior to Project commencement. 

PROPOSED MA NA CEMENT [33.5] 

Woodside is committed to maxim ising the use of the local work force. Woodside 
is currently proceeding with discussions with the main contractor to promote 
local participation in the construction work force. This includes support for, 
training at Karratha College where required. Woodside will also hold 
discussions with stakeholders to ensure job opportunities for the local 
Aboriginal community. A summary of the local work force participation and 
training will be provided in the annual report under the ratified North West Gas 
Development (Woodside) Agreefnent 1979. 

PROPOSED MANAGEMENT [33.6] 

Woodside will seek an extension of its exclusion zone to accommodate th 
proposed LNG Facilities before start-up. Woodside does not believe that ther 
will be any significant impact from this extension on recreational activities. 

8.7.2 Aboriginal Heritage 

The Burrup Peninsula is recognised as supporting a high concentration of 
significant pre-European Aboriginal heritage sites. The entire BurrLlp Peninsula 
area is currently under Native Title claim from two separate claimant groups. 
Surveys have been conducted over the Burrup Peninsula to identify Aboriginal 
heritage sites by the WA Museum (1979), Veth et al (1993), Woodside (1997). 

PROPOSED MANAGEMENT [34.1] 

Woodside has completed a survey of affected areas to identify Aboriginal 
heritage sites. 

PROPOSED MANAGEMENT [34.2] 

Aboriginal site clearance will be undertaken in accordance with the Aboriginal 
Heritage Act (1972) and in particular Section 18. Consultation has previously 
been undertaken with local Aboriginal representatives and the Aboriginal 
Cultural Material Committee (ACMC) for all site disturbances. The Minister for 
Aboriginal A/fairs granted conditional permission in May 1998 to disturb 
Aboriginal sites within the Project land areas and has endorsed the Company's 
Site Management Plan. 

A survey of areas on Register has been conducted. No protected or proposed 
areas are in the vicinity of the Project. 

PROPOSED MANAGEMENT 135. 11 

Areas listed on the Register of the National Estate or currently under assessment 
will not be impinged upon by the Project. 
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8.7.3 Shipwrecks 

The selection of the shipping channel and jetty berth dredging and blasting 
works has been chosen to avoid crossing any listed historic shipwrecks. 

PROPOSED MA NA GEMENT [36.1] 

Noodside will liase with WA Maritime Museum to ensure historic wrecks ar 
denti1ied and not impacted on by the Project. 

8.7.4 Increased Demand for Natural Resources 

The offshore region of the North West Shelf contains Australia's most 
prospective and prod uctive hydrocarbon province. 

PROPOSED MA NA GEMENT[3 7.1] 

This development will not impact to any appreciable degree on gas 
resource levels in Australia. 
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10.0 DEFINITIoNs 

Abbreviations Descriptions 

ACMC Aboriginal CLiltLiral Material Committee 

AIARP As Low As Reasonably Practical 

ANZECC Australian and New Zealand Environment and 
Conservation Council 

bbl/d barrels per day 

BFW Boiler Feed Water 

BP Back Pressure 

CALM Department of Conservation and Land Management 

CHEMMS Chemical and Ecological Monitoring of Mermaid Sound. 
The impacts of Woodside's operations on marine 
chemistry and ecology from discharges are monitored 
biannually by Woodside. 

COP Conference of Parties 

Condensate A complex liquid mixture made up of approximately 800% 

alkanes and 20% cyclic and aromatic hydrocarbons, co-
produced with the natural gas. The composition of North 
West Shelf (NWS) condensate is similar to kerosene. 

CPI Corrugated Plate Interceptor 

CSIRO Commonwealth Scientific and Industrial Research 
Organisation 

DEP Design and Engineering Practice 

DEP(WA) Department of Environmental Protection (Western 
Australia) 

DME Department of Minerals and Energy (Western Australia) 

DRD Department of Resource Development 

DPA Dampier Port Authority 

EA Environment Australia 

EMP Environmental Management Plan 

EPA Environmental Protection Authority (Western Australia) 
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Abbreviations 	
}_Descriptions 

FCCC Framework Convention on Climate Change (FCCC) 

FPSO Floating Production Storage and Offtake facility 

Fractionation A distillation process whereby the volatile fractions from 
stabilisation and LNG/Domgas extraction are liquefied and 
distilled into heavy and light component fractions for later 
use or sale. 

GDP Gross Domestic Product 

Glia Gigalitres per annum 

GWA Goodwyn A 

GWP Global Warming Potential 

HHV High Heating Value 

HP High Pressure 

HP Steam High Pressure Steam 

HRSG Heat Recovery Steam Generators 

HSE Health Safety and Environment 

kPa kilopascals 

Ktpa Kilotonnes per annum 

EAT Lowest Astronomical Tide 

E.EP Liquids Expansion Project 

Liquefied Natural 
Gas (LNG) 

LNG is the name given to the methane portion of natural 
gas which has been liquefied by cooling to minus 161°C. 

Liquefied 
Petroleum Gases 
(LPG) 

LPG is the name given to the propane and/or butane 
fraction of natural gas that is extracted as a by-product in 
the production of LNG. 

I.P Low Pressure 

MWh Mega Watt hour 

MCHE Main Cryogenic Heat Exchanger 

MP Medium Pressure 

Mtpa Million tonnes per annum 
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WOODSIDE 

Abbreviations Descriptions 

N EPM National Environmental Protection Measures 

NHMRC National Health and Medical Research Council 

NOl Notice of Intent 

NPNCA National Parks and Nature Conservation Authority 

NWS North West Shelf 

NWSV North West Shelf Venture 

OCwS Oil Contaminated Water System 

OGP Onshore Gas Plant 

PER Public Environmental Review/Public Environment Report 

Priority one (P1) Poorly know taxa - Taxa which are known from one or a 
few (generally <5) populations which are under threat 

Priority two (P2) Poorly know taxa - Taxa which are know from one or a 
few (generally <5) populations, at least some of which 
are not believed to be under immediate threat 

Priority three (P3) Poorly know taxa —Taxa which are known from several 
populations, at least some of which are not believed to be 
under immediate threat 

Priority four (P4) Rare taxa - Taxa which are considered to have been 
adequately surveyed and which, whilst being rare (in 
Australia), are not currently threatened by any identifiable 
factors 

Proponent Woodside is the operator company for the North West 
Shelf Joint Venture, the equal share participants of which 
are: 

Woodside Energy Ltd.; 

Shell Development (Australia) Pty Ltd.; 

BHP Petroleum (North West Shelf) Pty Ltd.; 

BP Developments Australia Ltd.; 

Chevron Asiatic Ltd; and 

Japan Australia LNG (MIMI) Pty Ltd. 
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Abbreviations Descriptions 

RVP Reid VapoUr Pressure 

SGT Steam Generation Turbine 

SMS Safety Management System 

SlOP Shell International Oil Products 

Stabilisation A distillation process applied to condensate where the 
hydrocarbons that are volatile at ordinary room 
temperatures and pressures are removed by heating and 
recovered as LPG. This converts the unstable "wild" 
condensate into a more easily handled, commercial 
product and recovers most of the [PG component (carbon 
numbers C2 to C4) for later distillation and sale as [PG 
product or added to Domestic Gas to raise the heating 
value. 

STG Steam Turbine Generator 

Tcf Trillion cubic feet 

TCU Thermal Combustion Unit 

tpa tonnes per annum 

VOC Volatile Organic Compounds 

WEE. Woodside Energy [imited 

WOP Woodside Offshore Petroleum Pty [td. (Now part of 
Woodside Energy [imited) 

WPL Woodside Petroleum [imited. 
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